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CHAPTER 1 
BLOCK DIAGRAM ANALYSIS 



1.1 INTRODUCTION 

Floating point is a means of representing quantity in any numbering system. This representation takes the form of a series 
of digits multiplied by a base number which is raised to some power. The convenience with which extremely large or small 
numbers can be compactly expressed in floating point notation, makes it ideally applicable to scientific computations. 
(Appendix 1 contains background informati6n on floating point notation.) When floating point is used in the 
INTERDATA 8/16 and 7/32 CII computers, the decimal numbering system is replaced by the hexadecimal system. 

The INTERDATA Floating Point Processor (FPP) provides a preprogrammed means of manipulating scientific data ex- 
pressed as floating point numbers. When a host processor, such as the 8/16 or 7/32 CII is required to perform calculations 
involving floating point numbers, it presents the numbers to the FPP. Tlie FPP contains ROM controlled hardware that 
performs the calculations and the results are sent back to the host processor. 

The block diagram (Figure 1-1 ) shows that the Floating Point Processor (FPP) is organized between two 64-bit buses. The 
D-bus is used to present data from the external Data Register to a processor containing an ALU and internal registers. The 
S-bus transfers the ALU output back to the external Data Register. The Data Register is used both for temporary storage 
and to facilitate I/O operations. The sources, destinations, and functions of the ALU are controlled by a micro-program 
contained in the Read-Only-Memory (ROM). 

1.2 INSTRUCTION REGISTER 

A 16-bit instruction register is formed by the combination of the user operation code (OP) (8 bits), and the YD and YS 
address fields (4 bits each). It is normally loaded from the memory data bus of the host processor. The exceptions are for 
power-up and power-down routines, and for console display support. In these three cases a multiplexor can select the 
Input/Output bus of the host processor instead. 

1.3 DROM (Decoder Read Only Memory) 

The DROM interprets the user OP code to determine a starting address in the FPP microprogram for the particular 
floating-point instruction being emulated. In addition the DROM indicates to the hardware whether a single or double 
precision instruction is present, and whether the OP field contains a legal floating-point instruction for the particular 
implementation of the FPP. 

1.4 ROM Address Register 

Locations in the ROM are addressed by the 8-bit ROM Address Register (RAR). Micro-instructions are normally located at 
sequential addresses in the ROM. The RAR is an up-counter which increments by one as each new micro-instruction is read 
into the ROM Data Register (RDR). It, therefore, holds the address of the next micro-instruction to be executed. When it 
becomes necessary to jump out of sequence, the RAR can be loaded with a new address from the RDR or it can be cleared 
to by the hardware. Initially the RAR is loaded with a starting address from the DROM. 

1.5 ROM (Read Only Memory) and RDR (ROM Data Register) 

The ROM is a non-destructive memory of 256 words. Each word is 28 bits long and represents one micro-instruction. Each 
word read out of ROM is placed in the 28-bit ROM Data Register (RDR). Micro-instructions are executed in one machine 
cycle of 215 nanoseconds, except for 64-bit arithmetic instructions which require one extra cycle. The results of the 
instructions become available some time before the end of the appropriate machine cycle so that, at the start of the next 
cycle, the selected destination register is loaded (and other specified action taken) and the next micro-instruction is 
fetched. 
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1.6 REPEAT COUNTER 

The Repeat Counter is an 8-bit counter which can be loaded from the S-Bus, and incremented and cleared by the hardware. 
The counter allows a selected micro-instruction to be executed a given number of times and can record how many times a 
particular micro-instruction was executed until some condition was satisfied. 

1.7 FLR (FLAGS) 

The Fla" Register (FLR) is a four-bit register containing the following flags: Carry (C), Overflow (V), Greater than Zero 
(G), and" Less than Zero (L), These flags are modified at the conclusion of the floating point instruction to reflect the result 
of that operation. 

1.8 LSI ALU and REGISTER STACKS 

Sixteen 4-bit wide LSI circuits make up the 64-bit wide processor. Together the LSI circuits contain a 64-bit Arithmetic 
Logic Unit (ALU), a two port Random Access Memory (RAM) stack of sixteen 64-bit Floating Point Re^jters and one 
64-bit temporary storage register (Q). Also included are shift circuits for right, left, and no shift for both the RAM stack 
and the Q-register. 

1.9 CLOCK 

The basic system clock is variable and nominally set for a period of 215 nanoseconds. It is non- stoppable. From this are 
derived several other stoppable clocks for the RAR, RDR, DR, and processor circuits. 

1.10 CONTROL LOGIC 

The Control Logic hardware interprets the contents of the RDR and provides control signals to the processor, Multiplexor, 
all Registers, and 1/0 Control for the current operation. 

1.11 DATA MULTIPLEXORS 

The Data Multiplexor selects, as a source for the Data Register (DR), either the 64-bit S-bus or the 16-bit I/O bus repeated 
four times. The Data Register is a 64-bit Register used both for temporary storage by the micro-program and as an I/O 
Register. 

The D-Bus shifter is comprised of 64 four-to-one multiplexors. For the fraction field (bits 8 to 63) the D-bus determines 
whether the shift operation will be: no shift, 1 hexadecimal digit right, 2 hexadecimal digits right, or one hexadecimal digit 
left. For the exponent field (bits to 7) the D-bus selects among the following: the DR (bits to 7); the Repeat Counter 
Output bits; Immediate Data bits from the RDR; the result sign from the hardware sign determination logic followed by 7 
zeros. 

1.12 I/O CONTROL 

The I/O Multiplexor selects which one of four 16-bit data fields from the DR is to be sent out on the I/O bus to the host 
processor. The I/O Multiplexor also selects the Flag Register to send the condition code when appropriate. 

The I/O Control controls the handshaking between the FPP and the host processor. The control also toads the Instruction 
Register when a legal floating point instruction is detected. 



29-568 ROO 12/76 ^"3/1-4 



CHAPTER 2 
MICROPROGRAM DESCRIPTION 



2.1 INTRODUCTION 

Microprogramming is a means for implementing the control logic of a digital processor. The Floating Point Processor (FPP) 
is designed to execute micro-instructions stored in a Control Store or Read Only Memory (ROM). A micro-mstruction is an 
elemental step or instruction to the actual hardware of the FPP. Each micro-instruction causes one or more hardware 
functions to be performed, such as transferring the contents of one register to another, an anthmetic or logical operation 
between two specified operands, or communicating with the host processor. 

A series of micro-instructions is called a microprogram. The microprogram of the FPP is, by definition, an emulator. It 
emulates the single precision and double precision floating point instructions as described m the INTERDAIA Users 
Manual (16 Bit), PubUcation Number 29-5G9 and in the 32-Bit Series Reference Manual, Publication Number 29-365. Ihe 
FPP accepts the user level instruction and the necessary data (for RX type of user level mstructions); Performs the 
specified floating point operation; presents the resulting Condition Code (and the result, if necessary) to the host pro- 
cessor; and then waits for the next floating point instruction to emulate. 

The FPP is an optional module of the host processor, communicating with the host processor through the Input/Output 
Multiplexor Bus. Within the FPP itself, there is an option of either single precision only or both single and double precision 
floating point instructions. 

The following sections outline the FPP hardware functions from a micro-programmer's point of view including data and 
micro-instruction formats, user instruction emulation and display support. 

2.2 DATA FORMATS 

All the internal data paths of the FPP are 64-bits wide for Double Precision and 32 bits wide for Single Precision. Hence, 
the basic operand is a 64-bit or a 32-bit precision floating point number. The most significant bit (bit 0) is the sign bit. Bits 
1-7 contain the exponent (base 16) in excess-64 notation. Bits 8:63 (or Bits 8:31 for single precision) contain the fraction. 
The processor has a capability of operating on the exponent field, the fraction field, or the whole floating point number. 

In case of single precision floating point numbers, Bits 32:63 are normally zero except for intermediate steps in the 
instruction emulation. 

2.3 INSTRUCTION FORMATS 

The FPP micro-instructions can be in one of three formats designated as Register-to-Register, Immediate-to-Register and 
Branch Control instruction. Each micro-instruction is 28 bits wide. The Instruction Word Chart is shown m Table 2-1 and 
the Instruction Formats are shown in Table 2-2. 

As shown in Table 2-2, the first data field (bits 0, 1 , 2) designates the format of the micro-instruction. That is v^^hether the 
format is Register-to-Register, Immediate-to-Register or a Branch Control instruction. Table 2-3 shows that the instruction 
is specified by the bits in the data field. Specifically, Register-to-Register instructions are specified by the last four 
commands shown in Table 2-3 (100, 101, 1 10, 1 1 1). A branch instruction is specified by bit positions 010 and 01 1, and an 
Immediate-to-Register instruction is designated by bits 001 . 
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TABLE 2-1 . FLOATING POINT PROCESSOR INSTRUCTION WORD CHART 
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TABLE 2-2. INSTRUCTION WORD FORMAT 
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TABLE 2-3 FIRST DATA FIELD 
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WORD BITS 


MEANING 
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NOP: NO OPERATION 


001 


IMM: REGISTER TO IMMEDIATE INSTRUCTION 


010 


BT: BRACH ON TRUE CONDITION 
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100 


CNM: COMMAND NORMALIZE 


101 


CEO: COMMAND EQUALIZE 


110 


MPY: COMMAND MULTIPLY 
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DIV: COMMAND DIVIDE 



BT 



If a specified condition is true, a branch is taken to the specified ROM address. 



CEQ The CNTR contains the exponent difference. The DR contains the fraction portion of the floating point 

number to be equalized. The CEQ command shifts the fraction in DR right hexadecimally (4 Bits at a time) 
and CNTR is decremented by one for each hexadecimal shift until CNTR is zero. In double precision the 
fraction bits are shifted right and lost. In single precision the fraction bits are shifted right into the least 
significant half of DR and all of them are retained for further computation. 



MPY Two unsigned fractions, 24 Bits or 56 Bits wide, are multiplied. The logical set up for MPY command is as 

shown in Figure 2-1. 



BF If a specified condition is false, a branch is taken to the specified ROM address. An unconditional branch 

micro-instruction assembles as a branch on true micro-instruction. 



CNM The fraction contained in DR is non-zero and unnormalized. The fraction contained in DR is shifted left 

hexadecimally (4 Bits at a time) and CNTR is incremented by one for each hexadecimal shift until the 
fraction is normalized. The net result of CNM is a normalized fraction in DR and an exponent count in CNTR. 
The DR Bits 8:63 participate in this operation. Thus, posifions 32:63 are brought into significance during the 
execution of this command, thus increasing precision. 



DIV The unsigned division is performed using the non-restoring division algorithm. The dividend, divisor and 

quotient are all 24 or 56 bits wide for single precision or double precision respectively. The logical set up for 
the DIV command is as shown in Figure 2-2. 
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Figure 2-1 . Register Connections Caused By The Multiply Command 
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A 



ONE 




ONE 


BIT 


i»_> 


BIT 


ADDER 




ADDER 



M 



Tl 



63 



DIVIDEND 



YD 



CF 



ALU 
(56 BIT) 

X — 



FOR ADD 

1 FOR SUB 



m 



63 



DIVISOR 



DR 



NOTES: THE UNSIGNED DIVISION IS PERFORMED USING THE NON-RESTORING 
DIVISON METHOD. 

1. THE SWITCHES ' ^ ARE CLOSED FOR DOUBLE PRECISION ONLY. 

2. THE SWITCH . N IS CLOSED FOR SINGLE PRECISION ONLY. 

3. BITS 0:7 OF THE REGISTERS DO NOT PARTICIPATE IN THE DIV COMMAND AND 
REMAIN UNCHANGED. 

4. FOR SINGLE PRECISION, DR(32:63) AND YD(32:63) = 1. 

5. GUARD DIGIT = q GENERATED DURING THE LAST CYCLE OF DIV COMMAND. 

6. 0(8:31) OR Q(8:63) = FINAL DIV RESULT. 

7. HARDWARE SETS THE COUNTER (CNTR = 25 OR 57). 

8. THE DIV COMMAND REQUIRES 25 OR 57 CYCLES. 

Figure 2-2. Register Connections caused by the Divide Command 
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2.4 REGISTER-TO-REGISTER AND IMMEDIATE-TO-REGISTER INSTRUCTIONS 
2.4.1 Mode of Operation (M) 

Bits 1 2 and 13 of the instruction word specify the mode. Table 2-4 siiov/s what the bit positions designate. 

TABLE 2-^1 MODE OF OPERATION 



INSTRUCTION 

WORD BITS 

12 13 


MEANING 


RELATED 
CARRY 


1 1 

1 

1 



64-BIT OPERATION 

EXPONENT (BITS 0:7) OPERATION 

FRACTION (BITS 8:63) OPERATION 

LOWER HALF OF FRACTION (BITS 32:63) OPERATION 


C 
CE 
CF 



2.4.2 Shift Options (Dl and SH) 

Shift options can be specified by bits 3, 4, 5 and bits 14, 1 5 as shown in Table 2-5. 

TABLE 2-5 SHIFT OPTION BITS 



OPTION 
3 5 


MEANING 


SOURCE MUST BE 


DESTINATION 
MUST BE 


SL 
SR 


SHIFT LEFT BY ONE 
SHIFT RIGHT BY ONE 




YD OR YD&Q 
YD OR YD&Q 


14 15 








SL4 
SR4 


SHIFT LEFT BY FOUR 
SHIFT RIGHT BY FOUR 


DR 
DR 


- 



2.4.3 Extended Field Options (E) 

The Extended Field Options (bits 21 through 27) provide convenience of specifying desired hardware functions necessary 
in the course of emulation. Any micro-instruction, except Branch, can specify up to five E Field options that belong to any 
one of the four groups shown in Table 2-6. 

TABLE 2-6 EXTENDED FIELD OPTIONS 





INSTRUCTION WORD BITS 




OPTION 


MEANING 


21 


22 23 


24 


25 


26 


27 






nO 


0/ 
















1 


NULL 
EOJ 


END OF JOB 


















1 





DEOJ 


DOUBLE PRECISION END OF JOB 










1 








F 


UPDATE C, CE, CF, G AND L FLAGS 







1 











SETV 


SETV FLAG 




r 1 














SETC 


SETC FLAG 


\0 


r^ 
















1 


MOD816 
JAMCI 


DETERMINES SIZE OF FIXED POINT REGISTER 
FORCE A CARRY IN FOR THIS OPERATION 


















1 





SETGO 


SET GUARD DIGIT 










1 








F 


UPDATE C, CE, CF, G AND L FLAGS 







1 











0RBIT11 


OR IN BIT 11 ON TO S BUS 




1 














TAKOP 


TAKE OVER ALU OPERATION 


\1 


0/ 
















1 


AGB 


A>B 


















1 





ALB 


A<B 










1 








F 


UPDATE C, CE, CF, G AND L FLAGS 







1 











RCO 


UPDATE ROUNDING CARRY (CF) FLAG ONLY 


1 


1 














IFNRC 


ALLOW DESTINATION CLOCK IF NO ROUNDING CARRY 


n1 


1/ 
















1 


YDP2 
EOJ 


INCREMENT YD FIELD BY 2 
END OF JOB 


















1 





ALBAGB 


A<BOR A>B 










1 








F 


UPDATE C, CE, CF, G AND L FLAGS 







1 











RXWAIT 


WAIT FOR DR DATA 




\ 1 














DRSIGN 


UNLOAD DR SIGN ALSO 
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EOJ 



DEOJ 



SETV 
SETC 
SETGD 



End of Job. Specifying the EOJ option terminates the emulation sequence. The host processor is signalled 
that the Condition Code or data are ready to be transferred to the host processor. EOJ also forces a branch m 
the microcode to the power up ROM address where DR is cleared. 

Double precision End of Job. Specifying the DEOJ option terminates the emulation of a double precision 
floating point instruction. It signals the host processor that the Condition Code is ready to be transferred. 
DEOJ also forces a Branch in the microcode to the power up ROM address where DR is cleared. 

Flags. Tlie F option updates the following flags (depending on the mode of operation) reflecting the result of 
the micro-instruction specifying F. The previous state of the flag is ignored. 

C: Carry flag in FLR consisting of the Carry out of or borrow into Bit 0. «64» 

CE: Exponent Carry, i.e. , state of Bit 0. (EX mode) 

CF: Fraction Carry, i.e., carry out of or borrow into Bit 8 (FR mode) 

G: Greater than zero flag in FLR. 



Bits 1 :63 
Bits 1:7 
Bits 8:63 



<64> mode 
EX mode 
FR mode 



If all the bits in the specified mode are zero, G=0; otherwise G=l provided L=0. 

L: Less than zero flag in FLR. In the <64> mode, L=Bit 0. This flag is not affected in the EX, FR or 
LFR mode. 

Set V flag.. When specified, the V flag in the Flag Register (FLR) is set. 

Set C flag. When specified, the C flag in the Flag Register (FLR) is set. 

Set Guard Digit. Specifying the SETGD option sets, for single precision only, the Guard Digit as follows: 

Guard Digit = Bit 32 on S Bus for Add, Subtract and Multiply 
= last q (quotient bit) generated for Divide 



ORBIT 1 1 Or Bit 1 1 . When specified, a logic one ( 1 ) is ORed into bit 1 1 of the D Bus. 

YDP2 YD Plus 2. When specified, the YD field of the Instruction Register (IR) is incremented by 2. When YD field 

changes from 'E' to '0', a YD Carry (YDC) flag is set. 

AGB A Greater Than B. This option specifies, to the result sign computation logic, that A (the first operand) is 

algebraically greater than B (the second operand). 

ALB A less Than B. This option specifies, to the result sign computation logic, that A (the first operand) is 

algebraically less than B (the second operand). 

TAKOP Takeover Operation. This option refers to the ALU operation. The microcode specifies two operands R and 
S. Specifying this option determines the ALU operation as shown in Table 2-7. 



TABLE 2-7 TAKEOVER OPERATION 



ASIGN © BSIGN 


CF 


OPERATION 


INSTRUCTION 
BITS 6:8 


(EQUAL) 

1 (DIFFER) 
1 (DIFFER) 


X 


1 


R + S 
S-R 
R-S 


000 
001 
010 



X - DON'T CARE 
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RCO Rounding Carry. This option is specified in a micro-instruction trying to determine if rounding produces a 

carry into the exponent field. Wlien this option is specified the Fraction Carry (CF) flag is set or reset 
depending on whether a fracfion carry is produced or not. All other flags remain unchanged. 

IFNRC If No Rounding Carry. When this option is specified the following function is performed. 

1. If CF=0, load the desfination register with data on S Bus. 

2. If CF=1 , the destination register remains unchanged, i.e., skip the destination clock. 

DRSIGN DR Sign participates. Normally the sign of a floafing point number in DR (Bit of DR) is not unloaded onto 
the B Bus. But when DRSIGN option is specified, the DR sign is unloaded onto the B Bus and the whole 
floating point number participates as an operand to the ALU. 

ALBAGB A Less than B or B Less than A. This option specifies, to the result sign computation logic, whether A (the 
first operand), is algebraically less than, equal to, or greater than B (the second operand). The function is per- 
formed in the following manner: 

CF C Specify 



A=B 

1 A>B 
X A<B 



RXWAIT For RX instructions, wait for DR data. When an RX-type of user level instruction is decoded, the emulation 
sequence is started at an appropriate ROM location. At that time the second operand may "ot be yet 
established in DR. When this option is specified and the second bit of the IR (RX) is set, the micro-instruc- 
tion execution is suspended (clocks are stopped), unless and until the second operand is established in DR. 

In addition, FLR (op code=2F) and FLDR (op code=3F) wait for DR data. When this option is specified and 
IR05:07 = 1 1 1 , the micro-instruction execution is suspended (clocks are stopped), unless and until the second 
operand is established in DR. 

MODS 1 6 The FPP is strapped according to whether the fixed point register in the host processor is 16-bit or 32-bit. This 
option informs the FPP microcode of which configuration to use. 

JAMCI Forces the Carry In to a one for the current operation. 

2.5 BRANCH CONTROL INSTRUCTIONS 

A branch micro-instruction can specify any of twelve conditions. The micro-instruction word bits, symbolic conditions and 
their meanings are shown in Table 2-8. 



TABLE 2-8 BRANCH CONTROL INSTRUCTIONS 



WORD BITS 














4 5 6 7 


8 


9 


1011 


12 1314 15 


NAME 


MEANING OF TRUE CONDITION 


10 














G 


THE RESULT IS NON-ZERO 


10 














c 


CARRY (BORROW) OUT OF BIT OCCUR RED 


10 














CE 


CARRY (BORROW) OUT OF BIT 1 OCCURRED 


1 














CF 


CARRY (BORROW) OUT OF BITS OCCURRED 


0. 


1 











YDC 


CARRY OUTOF YD FIELD OCCURRED 








1 








> 5 


(CNTR) >6 0R (CNTR) > 13 


0. 








1 





NORM 


THE RESULT IS NORMALIZED 











1 





UNCOND 


UNCONDITIONAL BRANCH 














10 


DRHDO 


DR HEX. DIGIT ZERO (BITS 0:3) - 














10 


DRHD1 


DR HEX. DIGIT ONE (BITS 4:7) = 














10 


DRO 


BITOOFDR 


0- 











1 


DR8 


BITBOFDR 
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G,C,CE,CF,YDC These branch conditions are flags as explained under Extended Field options (E). 

NORM This condition is true (=1) when the fraction in DR is normalized, i.e., bits DR08:11 are not all 

equal to 0. 

UNCOND An unconditional branch is taken to the specified ROM address. 

DRHDO This condition is true (=1 ) when the DR hexadecimal digit zero (bits DR00:03) is non-zero. 

DRHDl This condition is true (=1 ) when the DR hexadecimal digit one (bits DR04:07) is non-zero. 

DRO ■ This condition is true (=1) when Bit of the DR equals a one. 

DR8 This condition is true (=1 ) when bit 8 of the DR equals a on e. 

Any ROM address from X'OO' through X'FF' can be specified as a branch address in any Branch micro-instruction. 

2.6 MICROPROGRAM OPERATION 

2.6.1 Floating Point Processor Initialization 

On power up or after depressing the INIT key, the following FPP elements are cleared: 

1 . ROM Address Register (RAR) 

2. The Counter Register (CNTR) 

3. The Flag Register (FLR) 

4. The flags CE, CF, YDC, >5 

2.6.2 Instruction Decoding 

When a host processor fetches a user level instruction from the main memory, the first halfword of that instruction is 
captured by the FPP from the memory bus. The instruction halfword is placed in the Instruction Register (IR). 

The most significant byte of the IR (IR00:07) contains the operation code of the user level instruction. The op-code is 
used as an address to index into the Decoder ROM (DROM). The DROM is a 256 word x 8 bits Read Only Memory. Each 
word in the DROM contains data in the format shovm in Figure 2-3. 



6 



DROM DATA 



BIT 7 = SINGLE 
1 - DOUBLE 



BIT 6 



BITS 0:5 



0" ILLEGAL 
1 - LEGAL 



g8t5RESS 



Figure 2-3. Decoder Read Only Memory (DROM) Data Word Format 
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Bits 0:5 form the ROM address. This set up imposes a restriction that an emulation sequence for any user level 
instruction must start on a four-word boundary. Three ROM words between two four-word boundary ad- 
dresses can be utilized by branching there for a short sequence. For RX instructions, the address is made odd. 

Bit 6 defines whether or not the op-code belongs to the floating-point instruction op-code map. 

Bit 7 defines whether the FPP instruction is a single-precision or double-precision type. 

The FPP has two versions of DROM. One DROM legalizes both single precision as well as double precision floating-point 
instructions (a total of 34 user level instructions). The other legalizes only the single precision floating-point instructions 
(17 user level instructions). 

2.6.3 User Instruction Emulation 

The FPP decodes all the op-codes until a floating-point instruction op-code is decoded. It then starts the emulation 
sequence. To emulate all the RX type of user level instructions and the FLR and FLDR instructions, the FPP waits for the 
second operand data from the host processor. When the data is made available, the emulation sequence resumes. In the case 
of the remaining RR type of user level instructions, the FPP has both the operands, and the emulation can begin without 
any waiting. 

There are 17 emulation sequences for the 17 user level floating-point instructions. There is no distinction in the microcode 
between single and double precision floating point instructions; except where rounding is done, the single precision and the 
double precision user level instructions are emulated by the same code. Rounding is done for the single precision Add, 
Subtract, Multiply and Divide floating point instructions. However, because of the way DEOJ (E Field option) is defined, 
the rounding in a single precision floating point instruction does not slow down the execution times of double precision 
operations. 

The instruction emulation terminators function as follows: 

DEOJ: 1. Terminate the emulation of a double precision floating point instruction. If a single precision floating point 
instruction is being emulated, then continue micro-instruction execution. 

2. For double precision floating point instructions, signal the host processor that the Condition Code is ready 
to be transferred. 

EOJ: For single as well as double precision floating point instruction: 

1. Terminate the emulation sequence. 

2. Signal the host processor that the Condition Code or data are ready to be transferred. 

When the instruction emulation is terminated, an automatic (hardware) branch is taken to the ROM address X'OO' where 
DR is cleared. 



2.6.4 Display Support 

For power up, power down and floating point register display, the host processor needs the services of the FPP. The host 
processor communicates its requirement over the I/O Multiplexor Bus in the form of a user level instruction. In effect, the 
host processor loads an instruction in the FPP Instruction Register. The procedure is explained below. 

In Power Up, the host processor loads X'7200' (LME) in the FPP IR and presents data for the single precision floating 
point registers. Then it loads X'7F00' (LMD) in the FPP IR and presents data for the double precision registers. 

In Power Dovm, the host processor loads X'7100' (STME) in the FPP IR and receives data contained in the single 
precision registers. Then it loads X'7E00' (STMD) into the FPP IR and receives data contained in the double precision 
registers. 

In order to get the data contained in the single precision register number N, the host processor loads X'60N0' (STE) in the 
IR and then receives the data. In order to get the data contained in the double precision register number N, the host 
processor loads X'70N0' (STD) in the IR and then receives the data. 

The FPP unloads the data over the I/O Multiplexor Bus in response to the Acknowledge signal from the host processor. 
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CHAPTER 3 
FUNCTIONAL SCHEMATIC ANALYSIS 



3.1 INTRODUCTION 

The material in this chapter is designed to help the technician understand the functional operation of the Floatingpoint 
ftoce^sor so that the Snidan can perform maintenance and repair in a minimum of time Prior to attempting to read 
L cSW mat^^^^^^^ reader should read Chapter 1 Block Diagram Analysis and Ojapter 2 Microcode Descnption. The 
material in this chapter assumes the reader has acquired the information contamed m these two chapters. 

Tlie schematic diagram referenced herein is Functional Schematic 02-449D08, Sheets 1-22. This schematic diagram con- 
Sns LTntrmS Jboth the FPP-A and FPP-B boards used in all three models of the Floating Point Processor. In 
the followrng cl^cu^ descriptions references are made to the schematic sheet numbers and to the coordinates on a sheet. 

3.2 CLOCK CONTROL 

The clock generator shown on Sheet 18, employs a free running oscillator, which is adjusted by a variable resistor. The 
SSllator oSpuf S in Fi^ire 3-1) is used as the clock input to three Hip-flops arranged as a feedback delay 

Counter Sef^^^^^^^^^^^ determine the'^uty cycle of all clocks When decoded they P^«-f,.^tK llT Vhf col^^^^^^^ 
(CLKl), a delayed clock (DCLKl), and a special narrower clock for the repeat counter logic (SCLKll). The counter is 
initialized by SCLRO from the host processor. 



SCLRO 




Figure 3-1. Control Timing 
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RDRCLKO 



RAR 
INCREMENTED 
OR LOADED 
ON A BRANCH 



PREVIOUS ROM 
DATA LATCHED 
AT ROM OUTPUT 



ROM DATA VALID. 
DESTINATION 
FOR PREVIOUS 
MICRO-INSTRUCTION 
LOADED 



Figure 3-2. ROM Data Clock Timing 



From CLKl are derived three types of stoppable system clocks. The first of these is the ROM Data Clock (RDRCLKO). It 
is disabled by RDSTPO when it is necessary to repeat a specific micro-instruction a number of times (refer to Figure 3-2). It 
is also stopped by TASTPO when any of the following occur: 

1. An I/O operation, 

2. an external stop from the Test Aid, or 

3. a skip clock is indicated by the current micro-instruction. 

(In the last case the stop occurs for one clock period only). 

Next we have four processor clocks which operate on different portions of the 64 bit data word as follows: 



CPUCLKEXO 
CPUCLKFROO 
GCPUCLKFROO 
CPUCLKFRIO 



BITS 0:7 

BITS 8:15 

BITS 16:31 

BITS 32:63 



These clocks occur when specified by the current micro-instruction (see MICRO-PROGRAM DESCRIPTION and Table 
3-1), assuming no CPUSTPO is present. The CPUSTPO stops the processor clocks when either a branch is occurring or a 
TASTPO occurs as explained previously. 



TABLE 3-1 CPU CLOCKS 





SPECIFIED OP FROM 








MICRO-INSTRUCTION 




BITS AFFECTED 


EX 




0:7 




FR 




8:63 






LFR 




32:63 






LFR 


+ MOD 816 

+ 8/16 HOST PROCESSOR 


16:63 
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Finally, there are five DR clocks operating on different portions of the 64 bit Data Register as follows: 

DRCLKEXO BITS 0:7 

DRCLKFRIO BITS 8:15 

DRCLKFR20 BITS 16:31 

DRCLKFR30 BITS 32:47 

DRCLKFR40 BITS 48:63 

These clocks occur when the DR is specified as a destination register in the microcode. The combinations of clocks 
according to the designated field are as follows: 

SPECIFIED OP CLOCKS BITS AFFECTED 

EX DRCLKEXO 0:7 

FR DRCLKFRl 0,20,30,40 8:63 

LFR DRCLKRFR30,40 32:63 

The reason there are more DR clocks than combinations in the microcode is to facilitate I/O operations in 16 bit 
groupings. (See the I/O description.) 

3.3 DECODER READ ONLY MEMORY 

The Decoder Read Only Memory (DROM) located atl5C2 consists of two 256x4 ROM chips. The DROM is always 
decoding the eight-bit OP field ^f the IR. If a legal instruction is detected, output DEC061 ^vil go active. Outputs 
Soi DEC051 then yeld a starting ROM address to be loaded into the ROM Address Register (RAR). If legal, then 
output DEC071 active indicates a double precision instruction, while DEC071 inactive indicates a single precision mstruc- 
tion. 

3.4 ROM ADDRESS REGISTER 

TTie ROM Address Register (RAR) located at 15K2 consists of two 4 bit counters yielding an 8-bit address. The RAR is 
loaded on the positive edge of RDRCLKO when RARLDO is active. If the RARLDO is inactive then the counter will 
toement its present value. The RAR is initialized by RARCLRO (21 M5) to address XOO . Two Quad 2-to-l mult,- 
plexors (15G2) select between the DROM starting address and the ROM Data Register (RDR) output bits which provide 
branch addresses. Figure 3-3 shows the RAR timing diagram. 



RDRCLKO 



1 



ROM ADDRESS 



^C_— X. 



ROM DATA 



~" v y 



ROM OUTPUT 
LATCHED 
DURING 

THIS PERIOD 



Figure 3-3. ROM Timing For The RAR 



3.5 READ ONLY MEMORY (ROM) AND ROM DATA REGISTER (RDR) 

Sheet 15 shows seven 256 x 4 bit ROM chips which yield 256 twenty-eight bit words. They are addressed by the 8-bit 
output of the RAR. The ROM outputs URDOOl :URD271 are then latched in the flip-flops shown on Sheet 16. This occurs 
on the positive edge of RDRCLK 1 . 
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3.6 DATA REGISTER AND DATA MULTIPLEXOR 

Tlie Data Register (DR) and Data Multiplexor, shown on sheets are comprised of sixteen, "Quad 2: 1 Mux with storage" 
chips. The DR is loaded either from the S-Bus, (WAITl inactive) or from the I/O bus (WAITl active) on the trailing edge 
of the appropriate DR cioclc. Refer to Sheet 19 of the Functional Schematic for the DR clock logic. During I/O operations 
the DR is loaded 16-bits at a time and is controlled by the Load sequencer (17L5). WAITl active selects the I/O bus as 
source for the load which occurs on the appropriate DR clock depending on the position of the DR being operated on. 
Otherwise, the S bus is selected as source. 

3.7 REPEAT COUNTER 

The Repeat Counter is composed of two cascaded 4-bit counter chips (18E4). The Counter is initiaUzed by CLRCNTO 
upon command by the micro-code (21L2). Two "'Quad 2:1 Multiplexors select between two sources for a load operation. 
One source is the S-Bus; the other source is a predetermined value for Multiply and Divide iterations. Since these are 
inverting multiplexers, the counter is actually loaded with a one's complement so that it can be incremented until a carry is 
produced. The Counter loads on the positive edge of CNTCLK when RD170 is active and increments on the positive edge 
of CNTCLK when RDOOl is active and RD170 is inactive. CNTCLK consists of the basic system clock CLKl, ORed with 
SCLKl 1 when CNTBY21 (2157) is active. G5R131 (18R7) active indicates that for single precision the counter contains a 
number greater than 6 and for double precision greater than 13. 

3.8 INSTRUCTION REGISTER 

The Instruction Register (IR) is shown on Sheet 14. IRMSEL is a logic low except for display support and power up-power 
down routines. When low, it causes the Memory Data bus to be selected as source for the IR. When high, the I/O bus is 
selected. The IR is loaded on the positive edge of LDIRO. The 4-bit YD address field can be incremented whe- YDINCl 
(20M5) is active and an RD clock occurs. YDCLKl (19F7) is a logic OR of LDIRO and RDRCLKl. The double inversion 
of LDIRO to the YD register delays the loss of LDIRO as a logic low load signal while the positive edge of LDIRO is 
clocking the register. 

3.9 FLAGS 

See sheet 20 and refer to the micro-program description of flag operations. 

3.10 CARRY LOOK AHEAD LOGIC 

Four carry lookahead chips (3M2, 4M2, 5M2, 6M2) organize the 64 bit data word into 16-bit groupings. Then a fifth carry 
lookahead chip (12M1) coordinates the information they develop. The logic in the upper left comer of sheet 3 allows bits 
0:7 to participate with the rest of the data word for 64-bit (S4BT1 active) operations. If just an exponent operation (EX) 
is specified then the two uppermost processor slices will ripple the carry-from bits 4:7 to bits 0:3 and not make use of the 
carry lookahead logic. FKCRYl provides an active high to the least significant bit of the portion of the data word being 
operated on, for all micro-code subtract operations. 

3.11 YD and YS MULTIPLEXOR 

The YD and YS Multiplexor is shown at 3C8. In order for the micro-code word chart to be correct in its source fields for 
the processor chips, as specified by RD bits 9, 10 and 1 1 , it is necessary to place the YD address on the YS inputs to the 
bit slices when RD090 is active. This is also done when MPYO is active, but only for timing considerations. 

3.12 SIGN LOGIC 

BG2 (21 R8) is the latched result sign for user add or subtract instructions as determined by any of the ALB, AGB, or 
ALBAGB commands from the micro-code. 

SNMX (22J5) contains one of the following operand signs selected by the micro-code: 

ASNl Sign of first operand (YD) 

BSNl Sign of second operand (YS or data from host processor) 

AXORBl Exclusive-OR of ASNl and BSNl for Multiply and Divide Instructions 

BG2 Result sign for Add and Subtract Instructions 

For all four sources, an additional inversion may take place if specified'by the microcode. DRSN (20L5) allows the sign bit 
of the operand residing in the DR to participate in the current operation when specified by the microcode. 
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3.13 BRANCH LOGIC 

TTie Branch Logic is shown on Sheet 21. The 12 input gate at 21 E2 ORs together all allowable combinations of branch 
conditions, wheTher those conditions are true or false. Then if BTO or BFO is active and the appropnate condition is 
satisfied RARLDO goes active, and a processor stop is generated. Then on the next RD clock the RAR can be loaded with 
the addresf specified in the branch microinstruction. BNCHl goes active when a branch instruction is encountered 
regardless of whether the specified condition is present or not. 

3.14 FORCED BITS 

In several cases certain RDR bits are modified by the hardware before reaching selected destinations. Their mnemonics are 
then written as FRDXXl. They are as follows: 

RD071:FRD071 
RD081 -.FRDOSl 

These two RD bits are complemented as specified under the TAKOP description under Extended Field Options in the 
microprogram description. 

RD091:FRD091 
RD101:FRD101 

These two RD bits are complemented as specified under the DIV algorithm in the microprogram description. 
RD151:FRD151 

This bit is disabled to a logic low when CEQl and CNTBY21 are active. In effect it '^f^«««/"5^"!|!^!,?y^*^'^^^^^^^^^^ 

one to be by two hexadecimal digits. The first shift will also be by two hexadecimal digits if CNTBY21 is active then. If 

inactive, it will automatically become active for any shifts after the first. 

3.15 D-BUS SHIFTER 

ThP n.Bus Shifter is comprised of 32 'Dual 2:1 Multiplexor' chips. The Shifter is steered by RD141 and RDISI for the 
Slpotnt ffelf bL 0:^ and FRD151 A for the Fraction field bits 8:63. Bits 8:63 are disabled to a logic 

low when QGX (22H8) is at logic high. 

The Exponent field bits select among the following sources: 

1. Eight Counter Output bits, 

2. Data Register bits 0:7, .jm^u* a 

3. An 8-bit Immediate Data source derived from a group of five encoded RU bits, ana 

4. SNMX for Bit and a logic low for bits 1:7. 

The fraction field Bits 8:63 always selects the Data Register but either a no shift, a 1 hexadecimal digit left shift, or a 1 or 

2 hexadecimal digit right shift. 

ORBTl 1 active allows a one to enter D bus bit 1 1 when a right shift by one hexadecimal digit is specified. 

3.16 I/O CONTROL 

3.16.1 Input for User Instruction 

Whenever FINRO from the host processor goes active, an LDIRO is generated which loads the PP^^^t^^^tmn J^^^^ 
the Memory Data bus. If the DROM decodes the instruction as a legal one, and upon receipt of FDECIO from the host 
processor and if IDLEl is active, then a flip-flop at (17K2) is set asynchronously^When the next ff^^g edge of CLKl 
o^cuS the FSYNl flip-flop is set (17K3). On the rising edge of DCLKl the flip-flop at (17K2) will be cleared. On the 
Sling edge of CLKl the FSYNl flip-flop and the IDLEl (17B8) flip-flop will be cleared. The current operation is now 
synchronized to the FPP clock. 

With FSYNl and IDLEl active, SRAR (21K3) steers the RAR multiplexor so that the DROM string address can be 
loaded into the RAR. At this point RARLDO also indicates a load rather than an increment to the RAR. 

At the time FSYNl was set, TASTPO went inactive, and the next CLKl will be allowed to propagate through the system 
clocks. This clock will cause the RAR to be loaded with the starting address for the current user instruction. 
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3.16.2 Data Input From Host Processor 

When RXWAITl is active and RD091 is active (indicating DR as a destination), and RXINSTl active (indicating an RX 
instruction is being emulated), and FSYNO is active, then TASTPO is made active and the clocks are stopped until all data 
is recieved. The WAITl (19M5) also goes active now and steers the DR input multiplexor to the I/O bus. At the time the 
instruction was being received and FSYNl went inactive a 4-bit shift register (17L5) was loaded with a one in its least 
significant position causing BlOOl to go active. Also a 4-bit counter (17L7) was loaded mth a 1 100 or a 1110. The first 
case is for all double precision instructions except FLOAT. The second case is for all single precision instructions and 
FLOAT. 

When LDREGO is active, two one-shots (17D2) form a pulse that causes CIODRl to go active enabling the DR I/O clocks. 
Since BlOOl is active, the I/O bus is loaded into DR bits 0:15. The LDREGO pulse also increments the counter and shifts 
the shift register by one bit causing BIOl 1 to go active readying DR bits 16:31 for a load. This continues until all data is 
loaded, at which point the carry out of the counter causes the flip-flop at 17K2 to set. Then FSYNl is active on the next 
falling edge of CLKl. The circuit is now resynchronized and ready to resume FPP processing. 

3.16.3 Data Output to Host Processor 

When RXWAITl is active and RD090 is active (17B4) (indicating DR as a source) then FWAITO goes inactive on the next 
RD clock. This causes TASTPO to go active (19M5) and the clocks are stopped until all data is transmitted to the host 
processor. Tlie load sequencer comprised of the 4-bit counter and 4-bit shift register is again (as for data in) used to select 
which 16-bit group will be sent to the host processor. Each RACKO received from the host causes GDATl to go active 
enabling the output drivers to the I/O bus. The RACKO will also increment the counter and shift the shift register until a 
carry is produced by the counter. When all data are sent out, resynchronization will occur as in 'Data In' and the clocks 
will be allowed to restart. 

3.16.4 End of Job 

If DEOJl and DEC071 are active, or if EOJO, is active then ENDl goes active (21 L5). This sets a flip flop on the next RD 
clock (17BG) and clears the RAR to X'OO'. At the same time if FUCCl is active (indicating that the condition code is to be 
returned to the host processor) another flip flop is set (17DG). This causes FWAITO to go inactive and creates a clock stop 
(19HG). The condition code is returned in the same way as data (see Data Out description). 

The CCMSEL (17ES) active high allows the I/O output drivers to select the condition code instead of the Data Register. 
When the clock stop is removed, the IDLEl flip flop is set on the next RD clock. This RD clock increments the RAR too 
X'Ol '. At this time the clocks are stopped again until a new instruction sequence is begun. 

3.16.5 Display Support and Power Up-Power Down Routines 

Read the microprogram description of these events first. 

When the LDREGO is active it causes IRMSEL (17C2) to be active high causing the I/O Bus to be input for an IR load. In 
this case IDLEl is still active due to no instruction being received by the IR. Therefore an LDIRO is generated which loads 
the IR with the I/O bus. Data is then handled in the normal manner. 



3-6 29-568 ROO 12/76 



CHAPTER 4 
INSTALLATION PROCEDURES 



4.1 INTRODUCTION 

This chapter provides the necessary information for installing the following listed Floating Point Processor units 

Model 02-449 and 02-450 for the INTERDATA Model 8/16 Computer 
Model 02-451 and 02-528 for the INTERDATA Model 7/32 CII Computer. 

The Models 02-449 and 02-451 units handle both single and double precision floating point operations. The Model 02-450 
and 02-528 handle single precision floating point operations only. 

4.2 UNPACKING 

When installed at the factory, no unpacking instructions are provided for the floating point processor because the system is 
ready for use. If the package is purchased separately, it should be unpacked and inspected for any damage. 

The single and double precision, 02-449, package consists of the following items: 

1 each FPP-A 35-632 F03 

1 each FPP-B 35-633 FOl 

1 each 50 PIN RIBBON CABLE 1 7- 1 9 1 FO 1 

1 each 34 PIN RIBBON CABLE 17-317 

1 each FPP Maintenance Manual 29-568 

1 each Series 16 Floating Point Test Package 06-205 

The single precision only, 02-450, package consists of the following items: 

1 each FPP-A 35-632 FOl 

1 each FPP-B 35-633 F02 

1 each 50 PIN RIBBON CABLE 17-191 FOl 

1 each 34 PIN RIBBON CABLE 17-317 

1 each FPP Maintenance Manual 29-568 

1 each Series 1 6 Floating Point Test Package 06-205 

The Floating point processor, 02-45 1 , package consists of the following items: 

1 each FPP-A 35-632 F02 

1 each FPP-A 35-633 FOl 

1 each 50 PIN RIBBON CABLE 1 7-1 9 1 FO 1 

1 each 34 PIN RIBBON CABLE 17-317 

1 each FPP Maintenance Manual 29-568 

1 each Series 32 Floating Point Test Package 06-193 

The single precision only, 02-528, package consists of the following items: 

1 each FPP-A 35-632F04 

leach FPP-B 3 5-633 F02 

1 each 50 PIN RIBBON CABLE 1 7-1 9 1 FO 1 

1 each 34 PIN RIBBON CABLE 17-317 

1 each FPP Maintenance Manual 29-568 

1 each Series 32 Floating Point Test Package 06-193 
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4.3 INSTALLATION IN THE 8/16 COMPUTER 

4.3.1 Physical Location 

The FPP Models 02-449 and 02-450 interface to the I/O Multiplexor bus and the Memory Data bus of the Model 8/16 
Computer. Figure 4-1 shows the physical configuration of the computer with the FPP-A board located in slot 4 and the 
FPP-B board installed in slot 3. The two ribbon cables, 17-191 FOl and 17-317 are installed between the FPP-A and FPP-B 
boards. 

Variations in the computer configuration can occur since both half-boards in slot 6 are optional, and the number of 
memories or I/O boards in slots 2, 1 and may vary with the desired installation. 



8/16 



CPU 



MEMORY 



M/D BOARD 



DISPCONT 



FPP-A 



FPP-B 



MEM/10 



MEM/10 



MEM/10 



Figure 4-1. Model 8/16 Computer Physical Configuration Showing 
The Floating Point Processor Locations 

4.3.2 I/O Interrupt Strapping 

The Floating Point Processor must have the highest I/O interrupt priority. The Floating Point Processor does not generate 
an interrupt, however, the looped jumper on RACKO/TACKO must be removed between Pins 122 and 222 of Connector 1 
on slot 4 (FPP-A board). The FPP unit will receive and transmit RACKO/TACKO and transmit SYNO when transferring 
data between the unit and the host processor. When the FPP unit is not performing any floating point operations the unit 
will receive and transmit RACKO/TACKO. 

4.3.3 Strapping the FPP Boards 

Strapping is required on FPP-A to denote the difference between the type of host processor supporting the FPP unit (8/16 
or 7/32 CII). The following strap must be added for the appropriate typ e of processor. 

8/16 -strap A TO B 

I 7/32 CII - strap B TO C 

Refer to 02-449D08 schematic sheet 19 for locations. 

4.3.4 Processor Board (35-604) F05 or F06 Strapping 

The 8/16 processor contains a Decoder Read Only Memory (DROM). There are four different functional variations that are 
used when the FPP unit is installed. Refer to Table 4-1 for the correct DROM functional variation number. When installing 
the Double Precision Floating Point Option remove the jumper between M and N on the 35-604F06 Processor board. 
(Refer to sheet 14 of the functional schematics (01-094D08) for location.) 

There are five additional wires that must be added to the processor backpanel when the Floating Point Processor is 
installed. The following four wires must be added between the host processor in slot 7 and the FPP-A in slot 4. 

I 1. LIRHO- 117-1 TO 124-1 

2. FDECIO- 118-1 TO 125-1 

3. LDREGO - 128-1 TO 134-0 

4. M/DO - 228-1 TO 234-0 

Add a wire between 127-0 and 241-0 at slot 7. 
I This indicates to the processor that Floating Point is present. 
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TABLE 4-1. DROM FUNCTIONAL VARIATIONS FOR 19-186 



INSTRUCTIONS 
EQUIPPED 



BASIC INSTRUCTION 
SET 



BASIC, + MULTIPLY 
AND DIVIDE 



FUNCTIONAL VARIATION 
NUMBER 



F27 



BASIC + MULTIPLY 

AND DIVIDE + 

SINGLE PRECISION 

FLOATING POINT 



BASIC + MULTIPLY AND 

DIVIDE + SINGLE AND 

DOUBLE PRECISION 

FLOATINGPOINT 



F28 



F29 



F30 



4.3.5 Installation Checks 

The following checks should be made to ensure proper installation of the Floating Point Processor in the 8/16 Computer. 
1 Check that FPP-A and FPP-B are installed in the correct slots and are fully seated. 

2. Check to ensure that the two ribbon cables are installed and correctly seated. 

3. Insure that all wiring and strap options are properly installed. 

4. Perform the Hnal installation check by running the series 1 6 Floating Point Test (06-205) according to 
the test program description. 

4.4 INSTALLATION IN THE 7/32 CII COMPUTER 

4.4.1 Physical Location 

The FPP unit fModel 451and 528) interfaces to the I/O Multiplexor bus and the Memory Data bus °^ 1^\^°^^}J'^}^^^1 
llZX:t2!^:is tlf Physical configuration of the -m^^^^^^^ tVi'tTfo empty 

memory modules. Regardless of the number o rnemory modules th^^^^^^^^ 

r tltZ^J^t.::'^^^^ between the FPP-A and FPP-B 

boards. 

processor card file. 

4.4.2 I/O Interrupt Strapping 

THe FPP must have the highest I/O Interrupt priority. The Floating Point ^^o^^^^or does not generat^ 

and the hosfprocersor When the FPP unit is not performing any floating point operations the unit will receive and 
transmit RACKO/TACKO. 

4.4.3 Strapping the FPP Boards 

Strapping is required on FPP-A to denote the difference between the type of host processor supporting the FPP unit (7/32 
CII or 8/16). Tlie following strap must be added for the appropriate type of processor: 

8/16 -strap A TO B 

7/32 CII - strap B TO C 

Refer to 02-449D08 schematic sheet 19 for locations. 
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CPU-A 

CPU-B 

CPU-C 
MAC 
MEM/10 
MEM/10 
MEM/10 
MEM/10 
MEM/10 
MEM/10 
MEM/10 
MEM/10 
FPP-AOR I/O 



FPP-B OR I/O 



1/0 



I/O 



Figure 4-2. Model 7/16 CII Computer Physical Configuration 
Showing The Floating Point Processor Location 



4.4.4 Processor CPU-A Board (35-624) Strapping 

The micro-code detects the presence of the FPP unit by testing HWAl. If HWAl is a logic ONE, the micro-code assumes 
that the FPP unit is present. When installing the Floating Point Processor package HWAl must be strapped to the ONE 
state. To accomplish this, the following must be done: 



Remove strap E4 to E5 
Strap E4 to E3 



4.4.5 Processor CPU-B Board (35-625F03, F04) Strapping 

When the Floating Point Processor is installed into the 7/32 CII, the CPU-B board, 35-625, must be at the F03 or F04 
functional variation level. The 35-625F03 is used for single and double precision instructions. The 35-625F04 is used for 
single precision only. 

The CPU-B Processor board contains a Decoder Read ONLY Memory (DROM) that must be strapped to allow execution of 
the single and double precision or single precision only user instructions. Refer to Figure 4-3 for the location of these 
straps and to Table 4-2 for the type of strapping to be installed. 
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Figure 4-3 DROM Location 
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TABLE 4-2. DROM STRAPPING 



INSTRUCTIONS EQUIPPED 



BASIC SET 



BASIC SET AND 
COMMUNICATION 



BASIC SET AND 
FLOATING POINT 



BASIC SET AND 

FLOATING POINT AND 

COMMUNICATION 



BASIC SET AND SINGLE 
PRECISION ONLY FPP 



BASIC SET AND SINGLE 

PRECISION ONLY FPP AND 

COMMUNICATION 



DROM STRAPPING 



ETOH 



E TO H, L 



E TO H, K 



E TO H, L, K 



ETOH, J 



E TO H, L. J 



4.4.6 Processor Card File ^ 

The following four wires must be added to the Processor backpanel when the Floating Point Processor is installed. TTiese 
wires are from the CPU-A board to the FPP-A board. 

1. FINRO: 234-1 Slot 7 TO 124-1 OF FPP-A Slot 

2. FDECIO: 238-1 Slot 7 TO 125-1 OF FPP-A Slot 

3. BCNTO: 2 1 8-0 Slot 7 TO 1 34-0 OF FPP-A Slot 

4. BADRO: 130-0 Slot 7 TO 234-0 OF FPP-A Slot 

4.4.7 Installation Checks 

TT.e following checks should be made to ensure proper installation of the Floating Point Processor in the 7/32 CII 
Computer. 

1 Check that FPP-A and FPP-B are installed in the correct slots and are fully seated. 

2. Insure that the two ribbon cables are installed and correctly seated. 

3. Insure that all wiring and strap options are properly installed. 

4. Perform the final installation check by running the series 32 Floating Point Test (06-193) according to 
the directions supplied. 



I 
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APPENDIX 1 
FLOATING POINT NOTATION 



1. INTRODUCTION 

Roating point is -not a numbering system, but rather a means of representing quantity in any numbering system. This 
representation takes the form of a series of digits' multiplied by a base number (usually the base of the numbering system 
used) raised to some power. For example, the decimal number 4567 can be represented in many forms. The foUowmg 
examples are all equal to 4567. 

4567 X lOO 
456.7 X 10^ 
45.67 X 102 
4.567 X 103 
.4567 X 104 
.04567 X 105 

It can be readily observed in the above example that the decimal point has in fact moved. Hence, we have a floating point 
number that defines the precision of the entire quantity. In scientific notation, the significant digits are usually fractional 
and will be referred to for the remainder of this discussion as the fraction. The power to which the base number is raised 
will be called the exponent. For example, in the number .7642 x 103,.7642 is the fraction and 3 is the exponent. Both the 
exponent and the fraction may have a + or - sign. If, for example, the floating point notation is represented m the format 
(sign) (exponent) (fraction) then the following numbers are represented as: 

sign exponent fraction 



7642 X 103 
-.1234x106 
0590 X 10-2 
■.9207x10-9 


as 
as 
as 
as 


+ 

+ 


+3 
+6 
-2 
-9 


7642 
1234 
0590 
9207 



+ 


+15 

-12 


630 
123 



The convenience with which extremely large or small numbers can be compactly expressed in floating point, makes it 
ideally applicable to situations, such as scientific computation, where such magnitudes are frequently used. This compact- 
ness is illustrated in the following examples: 

= .630 X 10^5 = 630,000,000,000,000 
= -. 1 23 X 1 0-1 2 = ..000 000 000 000 1 23 

Thus far, this discussion has used decimal examples with apparently no restriction on magnitude, or physical size, men 
floating point is implemented in the 8/16 or 7/32 CII Computer for example, the decimal numbenng system is replaced by 
the hexadecimal system and a limit is imposed on physical size and, indirectly, on magnitude. 

2. FLOATING POINT DATA WORD 

A floating point quantity in this format is represented in 32 bits, and consists of an exponent and a signed fraction. The 
magnitude expressed by this quantity is the product of the fraction and the base number 16, raised to the power of the 
exponent. 'Oie seven-bit exponent is expressed in excess 64(io) binary notation; the 24-bit fraction is expressed as a 
hexadecimal number (six digits of precision) having a radix point to the left of the high order digit. 



Each floating point value requires two halfwords. The floating point format is: 
1 7 8 15 16 



B 



where S = Sign of the fraction 
AB = Fraction 
X = Exponent, in excess 64(io) 



31 
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APPENDIX 1 (Continued) 

Tlie EXPONENT field, in excess 64 notation, represents the power of 16 the fraction is multiplied by. For example, if the 
fraction is to be multiplied by 16^, the EXPONENT field would appear as follows: 





s 


1 

1 


2 



3 



4 



5 



6 



7 
1 



or hexadecimal 41 . Subtracting 64 decimal, which is 40 hexadecimal, from this number, to get hexadecimal 01 , 

41 -40 = 01 
If the fraction is to be multiplied by 16*^, the Exponent field would appear as follows: 






1 


2 


3 


4 


5 


6 


7 


s 





1 


1 


1 


1 


1 


1 



or hexadecimal 3F. Subtracting hexadecimal 40 from this gives -01. 

3F-40 = -01 
Thus both positive and negative exponents can be represented. Exponent range is summarized below. 





EXCESS 
4016 


HEXA- 
DECIMAL 


DECIMAL 


POSITIVE 
EXPONENT 

NEGATIVE 
EXPONENT 


40 to 

7F 

3Fto 
00 


00 to 
3F 

-01 to 
-40 


00 to 
63 

-01 to 
-64 



The FRACTION field consists of six hexadecimal digits as shown below: 
1 7 8 11 12 15 16 19 20 



23 24 



27 28 



31 



s 


X 


.Fl 


F2 


F3 


F4 


F5 


F6 



The value of the floating point fraction can be expressed as: 

sign (Fl . 16-1 + f2 . 16-2 + f3 . 16-3 + f6 . i6-6) 

Sample values are shown in Table 1 where the value of the floating point number is represented as: 

sign [(Fl . 16-J + F2 . 16-2 -- + Fg . 16*16) x 16^-64] 

where sign can be + or -; and x is the exponent converted to decimal. 

A normalized floating point number has a non-zero, high-order hexadecimal fraction digit (Fi). If one or more high-order 
fraction digits (F1F2 ) are zero, the number is said to be unnormalized. 

The range of magnitude (M) of a normalized floating point number is: 

16-65<M<(l-16-6) . 1663 
or approximately 

5.4. 10-79<M<7.2. 10^5 
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APPENDIX 1 (Continued) 



TABLE 1. SAMPLE FLOATING POINT VALUES 



DATA IN 
HEXADECIMAL 


VALUE IN 
HEXADECIMAL 


0000 
0000 





4110 
0000 


1.0 


Clio 
0000 


-1.0 


4123 
0000 


2.3 


3E45 
6000 


.00456 


BDSg 
ABCD 


•.00089ABCD 


FFFF 
FFFF 


• .(1-16-6) .1663 


8010 
0000 


• .16-65 



*Note that this notation impHes a hexadecimal fraction and a decimal exponent of the base 16. 

All floating point numbers are assumed to be normalized prior to their use as operands. No prenormalization is performed, 
all results are post normalized. The floating point Load instruction will normalize unnormalized floatmg pomt numbers. 
Exponent Overflow is defmed as a resultant exponent greater than +63. Exponent Underflow is defined as a resultant 
exponent less than -64. Either case will set Overflow Flag. If Overflow, the exponent and fraction of the result are set to all 
ones, the largest possible magnitude and therefore the closest possible answer. 

The floating point value in which all data bits are zero is called true zero. A true zero may arise as the result of an 
arithmetic operation that caused an exponent Underflow, or when a result fraction becomes zero due to lack of signiti- 
cance. In general, zero values participate as normal numbers in all arithmetic operations. 

There are a few terms in floating point to be familiar with, the first is normalization. This means that the hexadecimal digit 
in the Fl field is non zero. Since all number are expressed as fractions the number will have probably been shifted left and 
the exponent is changed to reflect the number of shifts (to keep up with the "Floating Radix Point"). For example: If, 
after conversion from decimal to hexadecimal floating point, the result was 4005, the zero cannot exist therefore the 
fraction must be shifted left one place so the number is 4050. The number 40 is the exponent value so bits 0:15 would 
become 3F50 and this is the number. Once the Fl field is non zero the number is normalized. 

Another is Excess 64 notation. The exponent with no shift is a 64(io) = 40(i6). A hexadecimal 40 in bits 0:7 indicates 
160 41 ^vould be 16^ and 3F would be 16-1. xhe exponent is acquired by subtracting 40 from the exponent, i.e., if the 
exponent is 44 then 44 - 40 = 16^ or 30 - 40 = -10 = 16"! 6. Anything greater than hexadecimal 40 is a positive exponent | 
and anything less than hexadecimal 40 is a negative exponent. 

The third is compare and equalize: This step must be done before an addition or subtraction. It is the same in power of 10. 
For example: 



2.5 
.25 



X ioi 

X 102 



These two numbers cannot be added because of the unequal exponents, therefore, make the .25 x 10^ @ 2.5 x 10^ and 
this gives: 



2.5 
2.5 



X lOl 
x lOl 



5.0 X 10^ or 50(10) 
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APPENDIX 1 (Continued) 

This exponent equalization must be done before adding two floating point numbers. 



Example: 



43 120000 
41 120000 



Cannot be added because the exponents are not equal. 
Take the 4112, shift the fraction hexadecimally twice to the right and make it 43001200. The numbers would then be: 

4312 0000 
4300 1200 



4312 1200 



The number 4312 1200 would have to be converted back to decimal and in order to do that the radix part would be 
shifted right 3 places making the exponent 6 - (121.2) in hexadecimal = 289.0124 in decimal. For exponent values see 
Tables 2 and 3. 



TABLE 2 EXPONENT VALUES 



HEX 



7F 

7E 

7D 

7C 

7B 

7A 

79 

78 

77 

76 

75 

74 

73 

72 

71 

70 

6F 

6E 

60 

6C 

6B 

6A 

69 

68 

67 

66 

65 

64 

63 

62 

61 

60 



VALUE 



1663 
1662 
1661 
1660 
1659 



1657 
1656 
1655 
1654 
1653 
1652 
1651 
1650 
1649 
1648 
1647 
1646 
1645 
1644 
1643 
1642 
1641 
1640 
1639 
1638 
1637 
1636 
1635 
1634 
1633 
1632 



HEX 



5F 

5E 

5D 

5C 

SB 

5A 

59 

58 

57 

56 

55 

54 

53 

52 

51 

50 

4F 

4E 

4D 

4C 

4B 

4A 

49 

48 

47 

46 

45 

44 

43 

42 

41 

40 



VALUE 



631 
630 
629 
628 
627 
626 
625 
624 
623 
622 
621 
620 
6l9 
6l8 

6l7 
6l6 

6l5 
6l4 
6l3 
6l2 
6l1 
6l0 

69 
68 
67 
66 
65 
64 
63 
62 

6l 
60 
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APPENDIX 1 (Continued) 



TABLES EXPONENT VALUES 



HEX 



3F 

3E 

3D 

3C 

3B 

3A 

39 

38 

37 

36 

35 

34 

33 

32 

31 

30 

2F 

2E 

2D 

2C 

2B 

2A 

29 

28 

27 

26 

25 

24 

23 

22 

21 

20 



VALUE 



1 

-2 
3 
,4 

6-5 
6-6 

6-7 
6-8 

6-9 
6-10 

6-11 
6-12 
6-13 
6-14 
6-15 
6-16 

6-17 
6-18 

6-19 
6-20 

6-21 
6-22 
6-23 
6-24 
6-25 
6-26 
6-27 
6-28 
6-29 
6-30 
6-31 
6-32 



HEX 



IF 

IE 

ID 

1C 

IB 

1A 

19 

18 

17 

16 

15 

14 

13 

12 

11 

10 

OF 

OE 

OD 

OC 

OB 

OA 

09 

08 

07 

06 

05 

04 

03 

02 

01 

00 



VALUE 



16-33 
16-34 
16-35 
16-36 
16-37 
16-38 
16-39 
16-40 
16-41 
16-42 
16-43 
16-44 
16-45 
16-46 
16-47 
16-48 



16-60 
16-51 
16-52 
16-53 
16-54 
16-55 
16-56 
16-57 
16-58 
16-59 
16-60 
16-61 
16-62 
16-63 
16-64 



29-568 ROO 12/76 



A1-5/A1-6 



APPENDIX 2 
FLOATING POINT PROCESSOR MNEMONICS 



ALICEl 

ASNl 

AXORBl 

BADRO 

BCNTO 

BFO 

BG2 

BlOOl BI031 

BNCHl 

BOZl 

BSNl 

BTO 

CCM001:CCM031 

CIODRl 

CLKO/1 

CLRCNTO 

CMPRD81 

CNI1:CNI4 

CNTCLK 

CNTREQIO 

CNTREQ20 

CNTBY21 

CNTOIO 

CNT020 

CNT040 

CNT080 

CNT160 

CNT320 

CNT640 

CNT1280 

CN041 

CN56 



Test Aid Stop 

Arithemtic sign of one operand flip flop 

Exclusive or of ASNl and BSNl 

Box Address Line from 7/32 CII 

Box Control Line from 7/32 CII 

Branch on False 

Add/Subtract Sign Bit flip flop Output 

Enable different 1 6 bit bytes for I/O 

True if either a BTO or BFO was detected 

Active if RD23 1 RD27 1 are all zero 

Arithmetic sign of one operand flip flop 

Branch on True 

Contain either data or condition code (see CCM SEL) 

Enables loading of DR by I/O 

Main FPP clock Non stoppable 

Gears the counter to 

Inverts RD81 in certain cases 

Carry In to successive 16 bit bytes of the data word 

Counter Clock 

Active when counter contains a 1 

Active when counter contains a 2 

Indicates whether first equalize will be by 1 or 2 hexadecimal digits 

Counter Output Bit 

Counter Output Bit 

Counter Output Bit 

Counter Output Bit 

Counter Output Bit 

Counter Output Bit 

Counter Output Bit 

Counter Output Bit 

Connect Carry Lookahead logic between boards 

Carry out of fraction field 
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CN64 

CPUCLKEXO 

CPUCLKFROO 

CPUCLKFRIO 

CPU STPO 

DCLKO/1 

DEC061 

DEC070/1 

DEOJl 

DIVO 

DI001:DI631 

DRCLKEXO 

DRCLKFRIO 

DRCLKFR20 

DRCLKFR30 

DRCLKFR40 

DROMOOO/1 :DROM070/1 

DRSTPO 

DRSN 

DR001:DR631 

D000/1:D150/1 

EGll 

EG21 

EG31 

EG41 

ENDl 

EOJO 

EXl 

FDECIO 

FINRO 

FKCRYl 

FRCRYO 



Carry out of entire data field 

Qock for Exponent field of ALU Bits 0:7 

Qock for Partial fraction field of ALU Bits 8:31 

Qock for Partial fraction field of ALU Bits 32:63 

ALU Stop 

Delayed clock 

Active if a legal floating point instruction is detected 

Indicates single or double precision instruction 

Double precision end of job 

FPP Command Divide instruction 

External inputs to ALU 

Qock for Exponent field of Data Register Bits 0:7 

Qock for Partial fraction field of Data Register Bits 8:15 

Qock for Partial fraction field of Data Register Bits 16:3 1 

Qock for Partial fraction field of Data Register Bits 32:47 

Qock for Partial fraction field of Data Register Bits 48:63 

Instruction Register Output Bits 

Data Register Stop - active when a branch or an Immediate instruction is specified 

Gated Bit of Data Register 

Data Register Bits 

I/O Bus Bits 

E field group 1 

E field group 2 

E field group 3 

E field group 4 

Or of EOJO and DEOJl 

End of Job 

Indicates and Exponent operation 

Decode one flip flop 

Instruction Read from Host processor 

Inverts the active state of Carry In for ALU subtract operations 

Exclusive OR of FRCRYO and CN56 



A2-2 
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FRD071 

FRD081 

FRD091 

FRDlOl 

FRD150 

FRD151A 

FSYNO/1 

FUCCl 

FWAITO 

FYS01:FYS21 

GCPUCLKFROO 

GDATl 

GDCLKO 

GF08630 

OF 170 

GOO 15 

G041 

G1631 

G3247 

G4863 

G5R131 

IDLEO/1 

IMMO 

IQSOl 

lOSll 

IRMSEL 

LDIRO 

LDREGO 

LDROOl 

MDO 

MD000:MD1500 

MPYO/1 



Switches between ALU add and subtract instructions for COMMAND DIVIDE 

Switches between ALU add and subtract instructions for COMMAND DIVIDE 

Switches between "0" and the RAM register stack as a source for COMMAND MULTIPLY 

Switches between "0" and the RAM register stack as a source for COMMAND MULTIPLY 

Shift right by one or by two hexadecimal digits i n equalize 

Buffered and inverted FRD150 

Synchronoized SYNC flip flop 

Unload Condition Code flip flop 

Wait flip flop 

Outputs of MUX that selects YD or YS address 

Clock for Instruction bits 16:31 

Gate Data for I/O Bus 

Sets the guard digit flip flop for use in rounding 

Active if any of ALU bits 8:63 are set 

Active if any of ALU bits 0:7 are set 

Carry generate for bits 0:15 

Carry generate for bits 4:7 

Carry generate for bits 16:3 1 

Carry generate for bits 32:47 

Carry generate for bits 48:63 

Indicates whether the number of equlization cycles is within bounds for single and for 
double precision. 

Idle mode flip flop 

Immediate data to be inputted by ALU 

I/O Select 

I/O Select 1 

Selects either Memory Data Bus or I/O Bus 

Load Instruction Register 

Load Register from 8/16 

Data Register Sign bit F/F 

Multiply /Divide Control Line from 8/16 

Memory Data Bus 

FPP Command Multiply Instruction 
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NBRIl 

NORMl 

ORBITl 1 

P0015 

P041 

PI 631 

P3247 

P4863 

QCEI 

QCFO/1 

QC641 

QDIVO/1 

QGX 

QGXA 

QGl 

QUI 

QLl 

QL63 

QOVl 

Q1516 

Q310T 

Q32IN 

Q4748 

RACKO 

RARCLRO 

RARLDO 

RAR000:RAR070 

RDRCLKO/1 

RDRCLKIA 

RDSTPO 

RDOOO/1 RD270/1 

RH08 



Active when no branch instruction is specified 

Data in Data Register is normaHzed 

OR in a one to fractin Bit 1 1 on Mantissa Carry out 

Carry propagate for bits 0:15 

Carry propagate for bits 4:7 

Carry propagate for bits 16:31 

Carry propagate for bits 32:47 

Carry propagate for bits 48:63 

Exponent Carry F/F 

Fraction Carry F/F 

Data Word Carry (32 or 64 bits) F/F 

Determine Operation for Command Divide F/F 

Enables Data Register Mux as input to ALU for Fraction Field 

Buffered QGX 

G flag F/F 

Quotient Bit for Command Divide 

L flag F/F 

Shift connection for Q Register bit 63 

Overflow flag F/F 

Shift Connection between Q Register bits 15 and 16 

Shift Connection for Q Register bit 3 1 

Shift Connection for Q Register bit 32 

Shift Connection between Q Register bits 47 and 48 

Receive Acknowledge Control Line 

Qears the ROM address register to 

Loads the ROM address register 

ROM address bits 

ROM data clock 

Buffered ROM clock 

ROM stop 

Latched ROM outputs 

Shift connection for RAM stack bit 8 



A2-4 
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RL63 

RXINSTl 

RXWAITl 

R1516 

R3132 

R4748 

SCLKll 

SCLRO 

SCLROA 

SDRCLKO 

SGDl 

SLl 

SNMX 

SRAR 

SR071 

SRI 

SR641:SR671 

SUBl 

SYNO 

S001:S631 

S4BT1 

TABCLKO 

TACKO 

TASTPO 

UQGl 

URD001:URD271 

WAITl 

XNORMl 

XRP 

XX 



Shift connection for RAM stack bit 63 

Indicates a Register to Memory Instruction 

Indicates place in microcode to wait for Data to be sent or received. 

Shift connection between RAM stack bits 15 and 16 

Shift connection between RAM stack bits 31 and 32 

Shift connection between RAM stack bits 47 and 48 

Qock occuring between system clocks for use with counter 

System clear from host processor 

Buffered SCLRO 

Qock that sets BSNl 

Force the present Carry In to a 1 

Indicates a shift left of the RAM register stack or the Q register 

Result sign for the current instruction 

Steers the ROM address inputs between the Memory Data and the I/O busses 

Shift connection for RAM stack bit 7 

Indicates a shift right of the RAM register stack or the Q register 

Double Precision guard digit outputs 

Exclusive OR of RD071 and RD081 

Synchronize control line to host processor 

ALU output bits 

Operation to take place on entire data word 

Buffered Clock for Test Aid 

Transmit acknowledge Control Line 

Total Stop 

Input to G flag F/F 

Unlatched Outputs of the ROM 

Selects I/O Bus or S Bus for Data Register Inputs 

Data will be normalized after 1 more hexadecimal digit 

PuUup Resistor 

Indicates to I/O whether 32 or 64 bits are involved 
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XYZl 

YDASNO 

YDCLKl 

YDCRYl 

YDINCl 

YD01:YD21 

YS01:YS21 



Enables guard digit into carry in logic 

Used to strip the arithmetic sign form an operand stored in the register stack 

Qock for the YD register 

Indicates that the top YD register has been reached 

Increment the YD register 

User Destination Register 

User Source Register 
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APPENDIX 3 
FPP MICROCODE FLOWCHARTS 



C^zD 



(DR) = FP NUMBER TO BE LOADED 




NORMALIZED 



YES 



ZRESLT 



NORMALIZE FRACTION 
ICNTR) = NORMALIZATION 
pp CYCLE(S) 
(YD), (DR) « NORMALIZED 



NULL *•— (DR)-(CNTR) 



(YD) = 
CVGL - 0000 



YD ♦— — DR 



Cj~_) 



SETCC 



CUD 



(YD) 



EXPONENr\ YES 


UNDERFLOW 






CARRY ^^ 




(YD) =• 
CVGL 


UNDERFLOW 


EX 
-m •(DR)-(CNTR) 



■=0100 



SETCC 



CZ^D 



(ZED 
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( COMPARE ) 



(DR) ^ SECOND OPERAND 

(0) -• (YD) © (DR) 



YES 




YES 



BOTH 
POSITIVE 

NULL 



(YD) - (DR) 
SET CC NULL"* (OR) -(YD) 



BOTH 
NEGATIVE 



d^Z) 



SET CC 



(~^~) 



( LME J 



(DR) -• DATA TO BE LOADED 

(YD) <• (DR) 



YD I 



YD! + 2 




DIFFER 




YES 



( STME J 



(DR) m (YD) 

YD I YD 1+2 



A>B 



CVGL = 0010 



C '°' ) 




(DR) 4 (YD) 

YD I "* YD 1+2 




A3-2 
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r MULTIPLY j 



IDR) <•— SECOND OPERAND 
ASIGN ••— YDO 
YDO « — 



FR 
<Q) «•— (YD) 




YES 



FR 
(DR) •* — (DR) 
BSIGN -• — DRO 




YES 



(YD)*-- (YD) + (DR) 

EX 
(YD) '»-- (YD) - X '40' 



MER'O 



(YD) *y 
CVGL = 

Cj°iZ) 



ZRESLT 




UNNORMALIZED 
RESULT 




NO 



FR 
(DR) ••— (YD) 




UNDFLOW 



(YD)'^(YD)-(MDSIGN) 

LFR 
(YD)-*- 



CZZ) 



EX 
(YD) •*— (YD) - 1 




UNDFLOW 



FR 

(YD) ♦— (DR) 

SL4 



MDONE 



(YD) "• — (YD)© (MDSIGN) 

1 

SET FLAGS 



CEEI) 



ROUND 



LFR 
(YD) ••— ■ ALL ONES 



FR 



(Q) 



I 

FR 

(YD) •• 

IFNRC 
I 

LFR 
(YD) -* 



(YD) + (GDIGIT) 
(0) 



CED 
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CriD 



(DR) -< — DIVISOR 




YES 



YES 



YES 



DIVSTOP 



CC = 1100 



BSIGN 


«— 


DRO 


ASIGN 


♦— 


YDO 


YDO 


♦— 






( '°' ) 



(YD) 



(YD) 



EX 



EX 



(YD)-(DR) 



(YD) + X 40 



EX 
(YD) ••— (YD) + 1 




MOV R FLOW 



FR 

(YD) ♦— (YD) 

SR 3 TIMES 




DOVRUND 




EXPONENT ^ 


^ YES 




CARRY =1 ^ 


^ 




\ 


y"^ 


1 






NO 


UNDFLOW 


' 


1 




MOVR 


FLOW 







NUMOK 



FR 




(YD) -•— 


(YD) 


SL 




FR 




(Q)««— 
1 


(YD)/ (DR) 


1 
FR 




(YD) -•- 


(Q) 


< 





(YD) "*-■ (YD) © (MDSIGN) 

SETCC 
I 



(JElD 



ROUND 



FR 
(Q) '•— (YD)/(DR) 
FR 
(YD) -•— (Q) 
(YD) ••— (YD)©(MDS!GN) 
I 
SETCC 






ROUND 



A3-4 
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FCARRY 



(YD) + 1 




EXPONENT^V^ YES 
CARRY =1 



(YD) 



f ADD J 



(DR) "•- -SECOND OPERAND 

ASIGN -•■ YDO 

YDO •* 

EX 
(CNTR) ♦^ (YD) - (DR) 



IF 



DRO "* SUBTRACT 
BSIGN ♦" DRO 



DRO 




(CNTR) = 
YES 
SETFLAGA = BORA>BORA<B 
(YD)^ (PR) ,._£5 — (YD) + (DR) OR (YD) - (DR) OR (DR - YD) 




AENEBE 



(DR) 
SR4 AOVRFLOW 



(YD) * (YD) ©(ADDSIGN) 

SET CC 




YES 



(YD) «•— — (YD) ©(ADDSIGN) 
SETCC 



(YD)"*- 
(YD)* 



ALL ONES 



— (YD) • (ADDSIGN) 



SETCC 



(YD) ♦—LEfi- ALL ONES ( DEOJ J 



(YD) 



■(YD) + (GDIGIT) 



LFR 
(YD) «• 



LFR 
(YD)** -0 



C J (^ EOJ J 




NORMALIZE FRACTION 
(CNTR) = NORMALIZATION 
CYCLES 

FR 

(YD) (DR) * NORMALIZED 

cy RESULT 
(YD) «-Ei— (YD) - (CNTR) 




(YD) 



(YD)©(ADDSIGN) 



SET CC 

L 



C_j°0 
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(YD) 



■(YD)©(ASIGN) 



SETCC 



CIEI) 



FR 



BRESULT 



(DR)"*- 



EQUALIZE 



(DR) 



(YD) 



■(Q)©(BSIGN) 



SETCC 



AEEBE 



CfiD 



SET FLAG A=BOR A<BOR A>B 
FR 
(YD), (DR) "• (YD) + (DR) OR (YD) - (DR) OR (DR) - (YD) 




ADD-DONE 
NORMALIZE FRACTION 

(CNTR) •• NORMALIZATION CYCLES 

(YD), (DR) -• NORMALIZED RESULT 



AELBE 



(CNTR) •• 



YES 



(YD), (DR) 




EQUALIZE 

(DR) ♦— (Q) 

EX 
(YD) * (DR) 



EX 
(YD) <• (YD) - (CNTR) 




ADD-DONE 



UNDFLOW 

(YD) ♦- (YD)@ (ADDSIGN) 

SETCC 



( DEOJ J 

ROUND 
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EX 

(CNTR).« — (Q) 

EX 
(DR)-*— 



FXR2 



(Q) 



(YD) 



SL 

(YD)-« (DR) 

4 TIMES 




YES 




YES / (CNTR) 
— 10R-2 



FR 

(DR) ••— (DR) 

EQUALIZE 



YES 



SL 

(YD)-*— (YD) 
4 TIMES 



FXR3 




YES 



Q (16:63) (8/16) 

OR 
Q (32:63) (7/32) 



(Q) 
FXR5 



0-(Q) 



(DR)' 



(Q) 



SETCC 



C^ 
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GLD 



C^^zD 



(Q) «•— X46 



(DR) •» SECOND OPERAND 




EX . . 

(Q)« — X42 



(Q) ♦— (Q) • XNOR • X 7F 

I 
<DR)*— O-(DR) 



YES 



SR 

(YD) -« (DR) 

3 TIMES 




NO 
EX 
(Q) •* — (Q) + 1 

SR 

(YD) -•— (YD) 

4 TIMES 



FLR2 



SR ' 
(YD) *— (YD) 

EX 
(YD) ♦-- (Q) + 1 

SETCC 



d^E—-) 



LFR 
(YD) ^— 



CfLJ 



FLR3 




ZRESLT 



NORMALIZE FRACTION 
I 
(CNTR)^- NORMALIZATION 
CYCLES 

(YD), (DR) «•— RESULT FRACTION 
I 
EX 
(0) <•— (Q)-(CNTR) 



FLR4 



(YD) ♦— (0)0 (DR) 
I 
SETCC 



C "" ) 



LFR 
(YD)«— 



CED 
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FUnflTlNG POlfiT PROCtSSon -ICHOCOUL Oh-OfeAROOAli 
pROGr F?P flSSEMULtn !?Y MICROCAL U (32-.UT) 



PA&E 



1 
2 
3 

4 
5 
6 
7 
8 
9 
10 



SCRAT 
CROSS 
SOCMK 

* COPYRHMT I.,TLRL.aTa r.'C. OCTOtJL.^ 1974, 
« 

* OHEHA f^AHAjAN 

I THL fncRODt lb CONTAlWtD IN THE FOLLOWING 25fa X M (iK) ROM CHIPS 



FPP0002 
FPP0003 
FPP0003 
FPPOCO't 
FPP0005 
FPP0006 
FPPOOOT 
FPP0006 
FPP0009 
FPPOOlO 



12 
13 



PARTS i9-i88ROOFlOfl9-l88RO0Fll«l9-l«8R00Fl2«l9-ie8R00Fi3 
PARTS 19-l88R00Fl*»ti9-188H00Fl5«l9-ia8R00Fl6 



FPPOOlZ 
FPP0013 



ono2 

OP0t> 

onos 

PPIU 

oni2 
oni4 

0016 

n"iy 

OOIF 



000 



022 E800 



15 
16 
17 
18 
19 
20 
21 
22 
23 
2<^ 
23 



27 

?8 
29 
30 
31 
32 
33 
3f 
55 
36 
37 
38 
39 
HO 

H2 
«*3 

•m 

1*5 
H6 
«»7 



* IMMEDIATE OPERAND EQUATES 



X02 
X06 
X08 
XHO 
X'»2 
X^l 

x«*a 
X7r 



tau 

LUU 

t«u 

LQU 
EQU 
EQU 
EQU 

FiJU 
EQU 



»02« 
•Ufa* 
»nf » 

'10» 
»12» 
«]^(( t 

•16» 

« 1 ?; * 
»1F» 



ON POWFH up ok ttFTER EOJ/UEOJ* CO^t HERE. 
FPP IS IN IDLE STATE 



CLR 



DR&« 



CLEAR OR * « REGISTERS 



WHtM A UStP lUSThUCTlOlJ IS FLTCHED FROM MAIN MEMORY 
UY THL HOST PROCESSOR. THE FIRST Hw l^ CAPTUREO IN THE 
INSTRUCTION REGISTER OF FPP, 

THE OP-CODE IS DECODED . „ ,,.^ 

IF IT lii A LtGAL FLOATING POiNT INSTRUCTION AND THE 
HOST PROCESSOR DOES IJOT DETECT AN IfvTEHRUPT TO BE 
HONOURED, A BHA,!CH IS TAKEN TO THE APPROPRIATE 
EMULATION SEQUENCE. 

FIRST OPERAND IS REFERED TO AS 'A* 

SECOND OPCPaNO Ih REFEREO TO AS »n. 



f PP0015 
FPPOOlfc 
FPP0017 
rPPDOlS 
FPP0019 
FPP0a20 
FPP0021 
FPP0022 
FPP0023 
FRPOO^* 
FPPO0?5 



FPP0027 
FPP0028 
FPP0029 
FPP0050 
FPP0031 
FPP0032 
FPP0033 
FPP003'* 
FPP0035 
•-PP0036 
FPP0037 
FPP0038 
FPP0039 
FPPOOHO 

FPP00<^1 
FPP0012 
FPP00H3 
FPFOOI** 
FPP00H5 
FPP00«»6 
FPPOO'^T 



s 

H052! 

en 
O 



PLOATII-if, POINT PROCtSSOR 

001 

OOt 09B E600 



ICHOCODt: 05-066!<OOAlii 



PAOL" 



005 


05F 


ABfeC 


006 


1402 


0«tOE 


007 


6ao 


U228 


OOfl 


8C7 


B&OO 


009 


OIF 


7000 


OOA 


056 


600H 


OOP 


^20 


0029 


GOT 


0D& 


6070 


oon 


OOB 


E005 


oor 


OOF 


E075 



^■^ 
bo 

51 
52 
53 
5H 
55 
56 
57 
58 
59 
60 
61 
62 
63 
64 
65 
66 
67 
66 



ORi. 



•OS' 



* LOAD RFCilSTEft : LER (2fl» .LDH ( 38 > 
L UR.YS 



LER 



* LO<in ; LE(fe?i)«L0<7«» 



* 
LE 



LOONE 



L or,dR,fr+f+hxwait 

BT NORr-,tLDONE«UCC 

BF G.^KESLT.CLRCfjTR 

CN\ 

L Q,crjTR,EX 

RS NULLfDRtQ«EX+F 

aT CEtUNDFLOW 

RS YD,LR,0«nRSlGf,j+Ex 

L YD,YD,F+EOJ 

L YD,UR,UPSIGN+F+E0J 



(DRi = SECOND Operand 



LOOK 3 fraction 
IF NORMALIZED I DONE 
IF ZEROt bRA.'JCH 
1;13 WORHALrZATlOW CYCLfS 
(YDC:63) = (PRe:63)='jOR»iALIZED FRACTION 

LOOK a RESULT EXPONENT 

UNDERFLOW OCCURED 

(YOOJT) = RESULT SIGn + E xPONFk'T 

SET G/L FLAG, QUIT 

SET G/L FLAG, QUIT 



F PP00U9 

^ppoo30 

FPP0051 
FPP0052 
FPP0053 
FPPOOb** 
FPP0055 
FPP0056 
FPP0057 
FPP0056 
FPP0059 
rPPOOoO 

rppoot-1 

FPP00b2 
FPP0063 
FPP006«t 
FPP0065 
FPP0066 
FPP00fe7 
FPP006a 



OOF 



010 


09B 


E600 


oil 


035 


607C 


012 
015 
OlM 
015 


i»20 
400 
04D 
055 


0516 
2015 
E005 
E075 


016 
017 

oifl 


400 
23F 
21F 


2018 
D015 
5065 



70 
71 
72 
73 
74 
75 
76 
77 
78 
79 
80 
81 
82 
83 
84 
85 
86 
67 



ORG 



10' 



* COMPARE KEGiSTEll S CER (29) ,COR ( 39 J 



CER L DR,yS 

* COMPARE : CE(69),CD(79J 

* 

CE y 



(DR) = SECOND Operand 



NEG 

DIFFER 

AGB 



X 0,YI'»DR»DRSIGN+F+EX + RXWA1T FOR Rx INSTRUCTIOWS HAIT 

TILL DATA IS AVAILABLE IN (DR* 

BT CEtDlFFER«SETDRO+UCC BRANCH IF SIGNS DIFFER 

8T DROfNEG BRANCH IF 2ND Op IS NEGATIVE 

S NULL»YDtOR«F+EOJ (A) - (b), SET CC , QUIT 

RS UULL,DR,yD«DRSI6N+F+E0J (B> - (A), SET CC , QUIT 

BT OR 0* AGB 

INVI Q,»00»tF+SETC+EOJ CVGL - lOOl 

Ll Q»»Ol»«EX+F+EoJ CVGL = 0010 



FPP0070 
FPP0071 
FPP0072 
FPP0073 
FPP0074 
FPP0075 
FPP0076 
FPP0077 
FPP0078 
FPP0079 
FPPOOaO 
FPP0081 
FPP0002 

Fppooai 

FPP0084 
FPP0085 
FPP0086 
FPP0087 



a 



019 



010 


odf 


E0T8 


OlF 


OlA 


E060 


OIF 


608 


041D 


020 


OlA 


EOOl 



89 
90 
91 
92 
93 
94 
95 
96 



ORG 



•ly 



* LOAD MULTIPLE t LHE (72) «LHD(7F) 

LMf L Yn,uR»RXWAlT+DRSlGN ^.f^IT TILL DATA IS AVAILABLE IN tDR» 

L fl»0»YDP2 BIWP YD FIELD 

DF YDC»LME«UCC LOOP TILL (YD^ > 14 

L QiQtEoJ 



FPP00fl9 
FPP0090 
FPP0091 
FPP0092 
FPP0093 
FPP0094 
FPP0095 
FPP0096 



021 



98 



ORG 



'21' 



FPP009a 



FLOftTING POINT PROCtSSOR MCROCODE 05-066ROOA13 



PAGE 



50 



021 


05B E668 


022 


OlA EObO 


0?3 


i»06 0027 


02«» 


05B E668 


025 


OlA E060 


026 


60B 0021 


027 


OlA EOOl 


02P 


2DF D005 


029 


20F dOOD 


0?ft 


21F oOlD 


02P 


ODD C205 


o?c 


ODE C285 


02D 


2FF D008 


02E 


OED C306 


02F 


2DF 1001 



03P 



031 



032 



05* 



055 

056 
057 
056 
059 
05A 
05B 
05C 

030 
05C 

05F 
0«K> 



058 E669 



09B teoo 



2A5 5F80 

QlB A004 
680 OHIO 
OSF A86C 
680 0128 
0C5 6000 
2CD 580H 
H20 00*9 

3lF 9000 
DOS aOOO 

ObB Ae22 
H02 OOll 



99 
100 
101 
102 
103 
lO"* 
105 
106 
107 
108 
109 
110 
111 
112 
113 
111 
115 
116 
117 
118 
119 
120 



122 

123 

121 

125 

126 

127 

128 

129 

130 

131 

132 

133 

131 

135 

136 

137 

138 

139 

110 

111 

112 

113 

111 

115 

116 

117 

lie 

119 
150 
151 
152 



* 
STHE 



STORE MULTIPLE ; STMt{7l) iSTMDtTE) 



ST^iEl 



L 

L 

BT 

L 

L 

BF 

L 



DR,YD,RXWAIT 

QtQtYDP2 

YDC»STDOrJE 

DR,Y0,RXWAIT 

Q,C,YDP2 

YDCSTHEl 

QtQfEOJ 



LOAD OR * WAIT 

POINT TO NEXT REGISTER 

WAIT TILL PREVIOUS OR DATA IS TAKEn 

LOOP TILL I YD) > 11 



STDONE 

♦ COMMON TERl«lrjATlON ROUTINES 

* 

ZRtSLT 



undflow 

OIVSTOP 

ARESULT 

BRtSULT 

♦ 

AOVRFLOW 



LI 
LI 
LI 




INVI 

N2 

LI 



YC«0tF+E0J 
YD»0»SETV*F*EOJ 



OR 6 

♦ STORE 

STE L 

* 
* 

0R6 
* 

* MULTIPLY REGISTER 

MER L 



RLSULT IS 2ER0I (CVGL) = 0000 
EXPONENT UNDERFLOW I (CVGLI s OiOO 
o'^OtSETcisETV+F+EOJ DIVIDE STOP cONqITIONI IcVSL) = HOO 
YD»YD,ASlGMrF+EOJ (RESULT! = FIRST OPERAND 
YD,Q»BSIGN,F+E0J (-RESULT) = SECOpjD OPERAND 

YDtO«SETV EXPONENT OVERFLOW IN AODlTIOU 

YO«YD«ADOSIGNtF+OEOJ (CVGL) = OlOl OR OllO 
YD«0»LFR*EOJ 



'31' 



STE<6Q>tSTD(70> 

dr,yd*rxwait+eoj 



WfilT TILL 'OR* DATA IS TAKEN 
BY HOST PROCESSOR, THEN OUlT 



»31» 



UR»YS 



HFRl2C|,nDR(3C) 

(DR) = SECOND OPERAND 



♦ MULTIPLY 

* 
ME 

* 



NI 

L 

BF 

L 

BF 

A 

SI 

BT 



HE(6Cl»«Dt7C) 
YDa»YDiX7F»EX 

0,YD»FR+F 

G,hER,0»UCC 

DR,DRtFR+F+RXWAlT 

G.ZRESLTtSETDRO 

YD«YD«DR»EX 

YD»YD,X10«EX+F 

CE.HOVRUND 



OPERANDS ARE OK, PROCEED WITH MULTIPLICATION 



(YL>0» = « (YDitTi = EXPONENT 

ASIGN IS UPDATED 

{Q 8»65) = MULTIPLICAND FRACTION 

BRANCH IF ZERO 

(DR 8J63I = MULTIPLIER FRACTION 

BSIGN IS UPDATED 

ADD EXPONENTS 

(YDi:7» = ExCESS-61 EXPONENT 

RESULT EXPONENT TOO LARGE/SMALL 



DC •31F9000* 

MPY FR 

L DR,YD,FR+SETGD 

BT NOHK»MDONE 



(YD8S63) B Ot SR Q 

21/56 MULTIPLICATION CYCLES 

(Y08I63» = RESULT FRACITON 

IF NORMALIZED, DONE 



FPP0099 
FPPOlOO 
FPPOlOl 
FPP0102 
FPP0103 
FPPOlOl 
FPP0105 
FPP0106 
FPP0107 
FPP0108 
FPP0109 
FPPOllO 
FPPOlll 
FPP0112 
FPP0ii3 
FPPOlll 
FPP0115 
FPP0116 

rppoii7 

FPP0118 
FPP0119 
FPP0120 



FPPQ122 

FPP0125 

FPP0121 

FPP0125 

FPP012fe 

FPP0127 

FPP0128 

FPP0129 

FPP0130 

FPP0131 

FPP0132 

FPP0133 

FPP0131 

FPP0135 

FPP01S6 

FPP0137 

FPPO138 

FPP0139 

FPPOIIO 

FPPOlll 

FPP0112 

FPPOlifS 

FPPOim 

FppOllS 

FPPQ116 

FPP0117 

FPPO1I8 

FPP0119 

FPP0150 

FPP0151 

FPPQ152 



O 
X 

o 
3 

5" 

e 

s. 



FLOATlNp POINT PROCtSSOR FICKOCODE 



153 
I5«t 
155 
156 
157 
156 
159 
160 
161 
162 
163 
16«» 
165 
166 
167 
168 
169 
170 
171 
172 



t 

Jx 


otn 


2CD 


5084 




0*? 


420 
ODF 
ODD 


0029 
B022 
03*6 




n*5 
0*7 


2FF 
0Q5 
OOA 
2DF 


1000 
A1C8 
AOSO 
lOOl 




0«»*» 


440 


0029 




OVA 
0»B 
QIC 


2FF 
OCD 
20F 


oooe 

C3B6 
1001 




o*n 


2DF 


006D 



Ofj-066»ii)OAl? 
SI 



MOONE 

« 

ROUND 



HT 
DC 


INVI 
A 
L 
LI 



MOVRUND OT 

MOVRFLOto INVI 
N2 
LI 

MER.O LI 



PAGt 4 

Vt»YD«»01««EX+F orr.HEHENT RESULT EXPONENT FOR 
Orx MOKMALlZATIOn CYCLE 

CE»UNDFLOW 

•0DFB022' 

YDiYD«MOSIGN.F+DEOJ SET RESULT SIGN 

QUIT IF DOUBLE PRECISION 

YO^OiLFR 

0,yUtGDlGlT,FR+RCO AUD GUARD DIGIT 

YD,ti»FR+IFNRC UPDATE RESULT IF NO ROUNDING CARRY 

YD»0»LFR+EOJ nONE 



CUfiDFLOw 



CARRY OUT OF BiT ZERO : UnDERFLOim 



YoiOiSeTV EXPONENT OVERFLOW IN MULTIPLICATION 

YOtYDtMOSIGNtF-i-OEOJ (CVGL) = OlOl OR OllO 
YDiO»LFR+EOJ 



YD,OtRXWAlT+F+EOJ 



Wait till •or* data is loaded 

9Y host PROCESSOR. THEN QUIT 



FPPOlsS 
FPP0154 
FPP0155 
FPP0lb6 
FPPOiST 
FPP015B 
FPP01b9 
FPP0160 
FPP0161 
FPP0162 
FPP0163 
FPP0164 
FPP0165 
FPP0166 
FPPOifeT 
FPPOlfcfl 
FPP0169 
FPP0170 
FPP0171 
FPP0172 



FLOATINS POINT PHQCtSSOR MICROCODE 05-066R00A13 



PAGE 



o'tr 



1 
i 


050 


09B 


E800 




osi 


ODB 


AOO* 




05? 


680 


0H6F 




055 


05F 


A86C 




05«t 


680 


012A 




05'> 


2A5 


speo 




05f 


OCD 


6000 




057 


2C5 


5804 




05fl 


H20 


006C 




05<» 


QitD 


A00«^ 




05 A 


«no 


006«» 




05B 


2C5 


508* 




05C 


HZQ 


OOM 




050 


15B 


AOOO 




osr 


15B 


AOOO 




05P 


158 


AOOO 




060 


Fas 


A022 




061 


ODA 


AOOO 




062 


ODD 


C386 




06S 


401 


00*5 




06«f 


IDB 


A00i» 




065 


F85 


A022 




066 


ODA 


AOOO 




067 


ODD 


C586 




06P 


2FF 


1000 




069 


005 


A1C8 




06A 


OOA 


A050 




06R 


2DF 


1001 




06C 


2C0 


580* 




Q6r> 


620 


00*A 




06F 


2DF 


DOOD 




06F 


05F 


A86C 




070 


6B0 


002A 




071 


2DF 


0005 


% 









17* 

175 

176 

177 

178 

179 

180 

181 

182 

183 

18* 

185 

186 

187 

188 

189 

190 

191 

192 

193 

19* 

195 

196 

197 

198 

199 

200 

201 

202 

203 

20* 

205 

206 

207 

208 

209 

210 

211 

212 

213 

21* 

215 

216 

217 

218 

219 

220 

221 

222 



ORG 



•50» 



* DIVIDE REGISTER : DER(2DJ »DDRJ3D J 

* 

DER 

* 

* DIVIDE 

* 



DR.YS 
DEC6DJ,U0J7D» 



IDR) = SECOND OPERAND 



DE 



L 

BF 

I. 

BF 

NI 

S 

AI 
BT 
OPERANDS APE 
S 

8T 
AI 
BT 
LSR 
LSR 
LSR 
DIV 



L 

B 

LSL 

DIV 

L 


INVI 
A 
L 
LI 



yd«yd,fr+f 
g,chkdr,ucc 

DR.DRtFR+F+RXWAlT 

G.DlVSTOP»SETDR0 

Y0A»Y0«X7F«EX 

YD»YD,DR,EX 

YDtYD»XHO»E:X+F 

CE«DOVRUND 

OK. PROCEED WITH DIVISION 

WULL»YO,DRtFR+F TRIAL SUBTRACT 



SEE IF DIVIDEND IS ZERO 

YES 

SEE IF DIVISOR IS ZERO 

UPDATE BSIGN 

STRIP & save: asiRn 

SUBTRACT EXPONENTS 

BACK TO EXCESS-6* NOTATION 

RESULT EXPONENT IS TOO LARGE/SHALL 



CF.NUflOK 

YDtYDi»01*«E^X+F 

CE«HOVRFLOW 

YDiYDtFR 

YDiYD,FR 

YDtYDtFR 

FR+SETGD 



Or 
GOES, 



OUPIP DIVIDEND EXPONENT 



|yD8:63l = ADJUSTED OIVIDENT FR, 
25/57 DIVIDE CYCLES 
{08:63) = RESULT FRACTION 

YD»Q«FR 

YDtYD»MDSIGN»F+DEOa OR IN SIGN. DONE FOR DPFP 

ROUND 



NUHOK 



Yn«YD«FR+F 

FR+SETGD 

YD»U»FR 

YD,YDtHDSI6N,F+DE0J OR IN SIGN 



(YDfl:63> = ADJUSTED DIVIDEND FR. 
(&8S63) = QUOTIENT 



YD«0»LFR 
UtYD»GDlGlT«FR+RCO 

yo»q«fr+ifnrc 
yd«0»lfr+eoj 



ADD GUARD DIGIT 

UPDATE RESULT IF NO ROUNDING CARRY 

DONE 



♦ EXPONENT UNDERFLOW OR OVERFLOW DETECTED 

* 

DOVRUND SI Yn,YD»X*OiEX+F 

BF CE.PiOVRFLOW 

LI YO«0»SETV+F4EOJ UNDERFLOW 



« 
CHKDR 



L DR»OR«FR*F+RXWAlT 
BF G,DIVST0P 
LI YD,0tF+EOJ 



SEE IF DIVISOR IS ZERO 

Yrs 

ZERO RESULT 



FPP017* 

FPP0175 

FPP0176 

FPP0177 

FPP0178 

FPP0179 

FPP0180 

FPP0181 

FPP0162 

FPP0183 

FPPOie* 

FPP0ia5 

FppOia6 

FPP0167 

FPP0186 

FPP0189 

FPP0190 

FPP0191 

FPP0192 

FPP0193 

FPP019* 

FPP0195 

FPP0196 

FPP0197 

fPP0l98 

FPP0199 

FPPOPOO 

FPP0201 

FPP0202 

FPP0203 

FPPO?0* 

FPPOpnS 

FPP0206 

FPP0207 

FPP0208 

FPP0209 

FPP0210 

FPP0211 

FPP0212 

FPP021S 

FPP021* 

FPP0215 

FPP0216 

FPP0217 

FPP0218 

FPP0219 

FPP0220 

FPP0221 

FPP0222 



o 

X 
o 

o 
9 

I 

2. 



FLO^TIfiG POltsiT PKoCtSSOR 
07? 



ICHOCODE Ob-066H(jfiAl.-^ 



07t 



?B F600 



OT*i 


2A5 


5F80 


076 


040 


64foC 


077 


480 


0589 


07B 


0»^D 


A066 


079 


DCS 


A834 


07A 


mo 


0082 


07R 


602 


007D 


07r 


ODD 


C305 


07n 


6dO 


0228 


07ir 


6C7 


B800 


07F 


oco 


7004 


OBO 


420 


0029 


OBI 


ODD 


C305 


OB? 


2C5 


5084 


065 


420 


0020 


OB* 


OOF 


902A 


OB«i 


000 


C306 


0B6 


2FF 


1000 


087 


0C5 


Aiao 


0B8 


20F 


1001 


08P 


420 


0080 


OBA 


404 


002B 


OBB 


A47 


9841 


OBC 


401 


0094 


08D 


055 


6400 


OPF 


OlF 


EOOO 


08F 


404 


002C 


090 


05B 


A842 


091 


ACT 


9800 


09? 


05A 


£800 


09S 


ODF 


6000 



224 
225 
226 
227 
228 

?30 
231 
232 
233 
234 
235 
236 
237 
236 
239 
240 
241 
242 
243 
244 
245 
24e 
247 
248 
249 
250 
251 
252 
253 
254 
255 
256 
257 
258 
259 
260 
261 
262 
263 
264 
265 
266 
267 
266 
269 
270 
271 
272 
273 
274 
275 
276 
27? 
278 
279 



ORG 'T't* 
* 

* ADD RLGISTER 

* SUBTRACT REGISTER 

* 

AtR L 



PAtt 



AER(2A),A0R(3A) 
SER(2B)tSDR(3B) 



DR.YS 



(OR) = sEco.vD Operand 



* ADD 

* SUBTRACT 



AC{6A)fAU(7A) 
SCI6B)<S0<7B) 



AE 



•MI 

S 

BT 



S 
A 
aT 

E:F 




Y0A»yD«X7F»EX STRIP & SAVE 1ST OP SIGN (ASIGN) 
CNTKtYDtDR.EX+RXWAlT+F (CNTK> = EXPONENT DIFFERENCE 
6,flENEBE,UCC+SET0R0 BRANCH JF EXPONENTS DIFFER 

COMPLEMENT OR SIGN IF SUBTRACT 
SAVE 2N0 OP SIGN (BSIGN) 
NULL«YD,DR«FR+F+AlBAGB FRACTIONS : AsB, A>B, A<B ? 
YD&OR,YOfDR,FR+TAKOP+F {YD&OR) s YD+OR/YO-DR/OR-yO 
CF,FCaRRY FRACTION CARRY jAODj 

NORMiNNORM SEE IF NORMALIZED (SUB) 

YD»YO»ADDSIGN,F+EOJ YESt OP IN SIGN, QUIT 



♦ RESULT FRACTION IS NOT NORMALIZED 



NNORM 



BF 
CNM 

S 

BT 





GtZKESLTtCLRCNTR 



YD«YDiCNTR,Ex+F 

CE«UNOFLOU 

YDtYDtA0DSI6N«F+E0J OR IN SIGN. QUIT 



BKAHCH IF ZERO. CLEAR CNTR 
NORMALIZE (UPTO 5/13 CYCLES) 
(YD6:63)=(DR8:63)=N0RhALlZED FRACTION 
ADJUST RESULT EyPONENT 



* FRACTION CARRY OCCUREO IN ADD OR SUBTRACT 

♦ 

FCARRY AI YD,YD,»01».EX+F 

BT CE.AOVRFLOW 

DC •0OF902A* 



BUMP EXPONENT 





INVI 
A 
LI 



YD,yD,ADDSIGN,F+DEOJ OR IN SIGN, QUiT FOR DPFP 
YD.OfLFR 

ADD GUARD DIGIT 

(YD32:63» = 



YD»YD»G0IGIT.FR 
YDt0»LFR+E0J 



* EXP0^jEr•TS OF Two OPERANDS DIFFER 

* 

BT CE.aELBE 

BT >5,aRESULT 

CEQ DR«DRtFR4-A6B 

B AEEOE 

RS CNTR,DR,YD»EX 

L QiPR 

BT >5,0RESULT 

L DR,Y0,FR-fALB 

CEQ YDXORiORiFR 

L DR,Q 

L YD»DR«EX 



AENEBE 



AELBE 



IF CARRY* AJEXPl < 
IF (CNTHJ > 5 OR > 
EQUALIZE 2N0 QP 



BCEXP) 

131 BRANCH 



(CNTR) = 2N0 OP EX . 1ST oP EX 

Save or in o 



EQUALIZE 1ST OP 

RESTORE OR 

lYD 1S8) = RESULT EXPONENT 



* NOW BOTH OPERAND'S EXPONENTS ARE EQUAL 



FPP0224 
FPP0225 
FPP0226 
FPP0227 
FPP0228 
FPP0229 
FPP0230 
FPP0231 
FPP0232 
FPP0233 
FPP0234 
FPP0235 
FPP0236 
FPP0237 
FPP0238 
Fpp0239 
FPP0240 
FPP0241 
FPPU2H2 
FPp0?it3 
FPP0244 
FPP0245 
FPP02H6 
FPp02lt7 
FPP0248 
FPP0249 
FPP0250 
FPP0251 
FPP0252 
FPP0253 
FPP0254 
rPP0255 
FPP02b6 
FPP0257 
FPP0258 
FPP0259 
FPP0260 
FPP0261 
FPP0262 
FPP0263 
FPP0264 
FPP0265 
FPP0266 
FPP0267 
FPP0268 
FPP0269 
FPP0270 
FPP0271 
FPP0272 
FPP0273 
FPP0274 
FPP0275 
FPP0276 
FPP0277 
FPP0278 
FPP0279 



m 

2. 
O 

>< 



FLOftTIMR POINT PRQCtSSOR V,ICR0C0DE 0S-066R00A1S 



o 



096 
097 
09B 

099 
09A 
09B 
09C 



0C5 A836 
iflO 0082 
«»02 029B 
8C7 B8Z2 

OCD 700H 
420 0029 
000 C306 
«»01 0015 



200 
281 
282 
283 
284 
?eb 
286 
287 
288 
289 
290 



AEEBL 



ADO. DONE 



S 
A 

BT 
BT 

S 

BT 



B 



PA&E 



WULLtYD»Df<»FR+F SEE U' A=U» A<B OH A>& 
YD5lDR,YD,DR»FR+F+TAK0P+SETGD A+B OR A-B oR B-A 

CF^FCARRY 

NORM* ADD, DONE, CLRCNTR 

SETfoD SET GUARD BIT 

(Yn8:fi3) = «DRa:63)=N0RHALI2ED FRACTION 
YD,YD,CriTRtEX+F ADJUST RESULT ExPONEnT 
CEtUNDFLOW 
YDtYD,AD0SI6N,F+DE0U QUIT FOR OPFP 

ROUMO 



FPP02f)0 
FPP0281 
FPP0282 
FPP02ft3 
FPP02CH 
FPP02P5 
FPP02fl6 
FPp02e7 
FPP0288 
FPP02S9 
FPP0290 



a 

o 

o 

9 



FLOOTlNf: POIImT PROCLSSOR ICKOCODE Ob-066,<nn A1,^ 
FIX RFGlSTrH 4 FLOAT i-EGlSTCK 



page: 



090 



QAO 


09B teoo 


ofli 


GIF 6000 


Oft? 


?AL 5C0H 


0-^ 


«»20 05A6 


OAll 


460 0OC3 


oft*> 


fOO 10C3 


0A& 


20E 5604 


1167 


420 0UC6 


on« 


660 ooca 


QA"? 


216 5304 


OaA 


05A 6400 


OOP 


062 6600 


oar 


6B0 OOBO 


OftD 


420 OOBO 


0ft€ 


A47 9800 


OAF 


401 OOBO 


ono 


22b 5064 


osi 


OIB LOOO 


0B2 


IDF EOOO 


035 


lOB EOOO 


03<( 


IDS EOOO 


085 


lOB EOOO 


036 


430 OOBB 


0B7 


lOB EOOO 


DflP 


IDB EOOO 


0B9 


lOB EOOO 


OBA 


lOB EOOO 


OBP 


05B E800 


OBC 


OOA EOOO 


OBH 


OIF EOOO 


oer 


600 20C1 


OBF 


2lF 1020 


oco 


012 EOOO 


OCJ 


05A t:86C 


oc? 


OlA EOOl 



292 
293 
294 
295 
296 
297 
298 
299 
300 
^01 
302 
30 3 
304 
305 
306 
307 

ana 

309 

310 

311 

312 

313 

314 

315 

316 

317 

318 

319 

320 

321 

322 

323 

324 

325 

326 

327 

328 

529 

330 

331 

332 

333 

334 

335 

336 

357 

336 

339 

340 

341 

342 

343 

344 

345 



ORG 



•A0« 



♦ FIX REGISTER : FXR( 2E I «FX0R (3E) 

» 

* COME HEKC IF FPP IS STRAPPED FOR 3. UlT PROCESSOR 

* 

FXR L r.R,YS 

L QWiK.EX 

SI fiULL«QtX48«EX+F 

BT CE.FXRi,UCC+SETDHO 



(PR) = FP NUMBER TO PE FixED 
(Qi:7) = EXPONENT, {Q0»=0 



FXRl 



8T 
BT 
SI 

i'T 



G.FXR.OV 

DRa.FxR.OV 

Q*»«X40iEX-l-F 

CE.FUNOFLOW 

G.FONDFLOW 



S..VE DR SIGN liylTO bSIGN c ORu 
BkAnCH IF EXP GREATER THAn •48' 



RSI 0.5(06,0, FX+F 



* ROUTINE COHHON TO 16 AND 32 BIT PROCESSORS 



U^JDfRFLUW IF EXP LFSS IHuH 
lifJDERFLOU IF EXp IS •40» 
12) = 1»2,3,4,5,6,7,8 
(0) = 5,4,3,2,1,0,-1,-2 



'40» 



« 
FXR2 



CLR 

BF 
bT 
CEQ 
B 

TJl 

L 

LSL 

LSL 

LSL 

LSL 

BT 

LSL 

LSL 

LSL 

LSL 



FXK3 L 

L 
* 

* NOW (DRO) 
» 
FXR4 



DR.LX 

G,FXR4 

CE,FXR2 

DR,DR,FR 

FXR4 

0,G»'01»,EX+F 

Q.YLi 
YD,DR 
YD, YD 
YD, YD 
YD, YD 
e,FxR3 
YD , YD 
YD, YD 
YD, YD 
YD, YD 

DR , YD 

YD.u 



SET UP COUWTER FOR POSSIBLE EQUaLIZ. 

(r»Ro:7) = 

HRAmCH IF (CijTR) = 
BRANCH IF (CNTR) = -1,-2 
l;5 EQUALIZATION CYCLES 



SUBTRACT TO DiFFErEnCIATE 

'»ET'*EEN (Q 0:tt) r -i oR -2 

SAVE YD IN 

(DR0;7) = I <0Ra:63) a FRACTION 

SHIFT LEFT bY 1 

* 1 

* 1 

BKAlVtCH IF {0i:7) WAS = -l 
SHIFT LEFT BY 1 

* 1 

* 1 

* 1 

(UR0:63) = PROPERLY SHIFTED 
FIXED POINT D;>TA 
RESTORE YD 



= AND <DR1I63) = FIXED POINT DATA 



FXR44 
FXk5 



L Q%uk 

iif OR0,FXKb 

LI Q,0,LFR-t-nOD6l6 

TWOS Q,0 

L DR,ij,F+RXWAlT 

L (^,Q,EOJ 



GET FIXED POINT daTa IN 
BRANCH IF (YS) = POSITIVE NUMHER 

GET FIXED POINT DATA IN 2«S 

COMPLEMENT NOTATION 

WAIT TILL DR DAtA IS TAKE^i 

By HOST PROCESSOR 

THEN SEND CC, QUIT 



FPP0292 
FPP0293 
FPP0294 

rppo?95 

FPP0296 

FPP02g7 

FPP0298 

FPP0299 

FPP0300 

FPPOSOl 

fPP0302 

FPP03Q3 

FPP030H 

FPP0305 

FPP0306 

FPPO307 

FPP0308 

Fpp03C9 

FPP0310 

FPP0311 

FPPO312 

FPP0313 

FPP0314 

FPP0515 

FPP0316 

FPP0317 

FPP0318 

Fpp03l9 

FPP0320 

rpP032l 

FPP0322 

FPP0323 

FPP0324 

FPP0325 

FPP0326 

FPP0327 

FPP0328 

FPP0329 

FPP0330 

FPP0331 

FPPO332 

FPPO333 

FPP0334 

FPPO335 

FPPO336 

FPPO337 

FPPO338 

FPPO339 

FPP0340 

FPP0341 

FPP0342 

FPPO343 

FPPO344 

FPP0345 



FLOftTING POINT PRqCLSSOR -ilCHOCOOE 05-066RO0A13 PAGE 9 

FIX REGISTER A FLOAT REGISTER 

FPP03«»6 

§ -.., 3J7 FXR.OV EOU ♦ OVERFLOW DETECTED FPP03^7 

nil 23F D008 3^8 INVI Q,0,StTV OVERFLOW. SET V FLAG FPP03H8 

Irl pZ ?F80 ^h? *^'I Q,r.tX7F.EX (& l!€>3) = ALL O'^CS FPP03H9 

nrJ loo 20BF =550 »T DRO,FXRim BRA.-CH IF (YS, = MtGATlVF NU'IBFR FPP0350 

?.ir III llJr U^ L UR.ti.F+RXWAlT WAIT TILL DH DATA IS TAKEiM FPP0351 



3H6 


* 








3«»7 


FXR, 


.OV 


EOU 


* 


3«»8 






INVI 


QtO»StTV 


3H9 






a I 


0,QtX7F»EX 


550 






»T 


DR0«FXR«m 


351 






L 


UR»ti»F+RXWAl 


352 






L 


QtOtEOJ 


353 


* 








35H 


FUWDFLOU 


CLH 


DR.F+RXWAIT 


355 






L 


Q,0«EOJ 



;C7 111 eSo5 352 ^ L a,0,EOU THEN SEND CC. QUIT FPP0352 

OCP 062 EfifcC 35? FUNDFLOU CLH DR.F^RXWAIT tDR) = 0. CVGL = 0000 llZllll 

0C« OlA EOOl — ■ --rn-. FPP0355 



m 

■•z 
o 

X 

o 

o 
s 
A 

S 

e 



FLO^TIfxjo POlfJT PROCtSSOR ^IC^QCQDZ 05-0f.6kfiP ul3 
FIX REGISTEK 5, PLOflT REGISTER 



P.'.fcL 10 



OCA 



occ 


2lF 


5B68 


ocn 


05F 


E87H 


ncr 


620 


OUUl 


OCF 


23E 


5F80 


ODO 


o«^F 


E67I* 


001 


600 


COOF 


00? 


15F 


E070 


(jD3 


15B 


£000 


004 


15B 


EOOO 


n05 


600 


80D8 


DOb 


206 


5O8O 


007 


15B 


EOOO 


OOfi 


15B 


EOOO 


009 


158 


EOOO 


OOA 


15B 


EOOO 


OOB 


158 


EOOO 


OOC 


2C6 


5080 


000 


one 


E006 


OOF 


20F 


1001 


OOF 


402 


00E3 


OEO 


660 


0228 


OEl 


8C7 


8800 


OE? 


ODE 


7000 


oes 


ODE 


E006 


OE"* 


2QF 


1001 



357 
358 
559 
360 
361 
362 
363 
36«f 
365 
366 
367 
368 
569 
370 
371 
372 
373 
37*f 
375 
376 

378 
379 
380 
381 
382 
383 
38t 
385 
386 
387 
386 
389 
390 
391 
392 
393 



ORG 



•CC 



* FLOAT REGISTER ; FlR(2F ) »FlDK (3F ) 



* CCf, 
* 

FLR 
FLR.C 

* 



FLRl 



E HEKE IF FPP IS STRAPPED FOR 3^ uIT PROCESSOR 

LI 
OM 



FLR2 



FLR3 



FLR*» 



LI 

L 



Q«X46«EX+RXUAiT 
DR,0R,0RSI6N4F 



flF LtFLRj.llCC 

X^iORl Q,&«X7FfEX 



TWOS dr,dR»drsisn+f 

BF DPHDO+DRH01»FLR3 

LSR YD»URiUKSIGN 

lsr yd. yd 

LSR YD, YD 

BF DRHD0,FLR2 

AI &fOf»0i»,EX 

LSR YD, YD 

LSR YD, YD 

LSR YD, YD 

LSR YD, YD 

LSR YD, YD 

AI YD,G»»01»,EX 

L YD,YD,F+0E0J 

LI YD,0«LFR+E0J 

BT N0RK,FLR4 

BF G,2RESLT,CLRCNTR 

CNM 

S &,G,CNTR,EX 

YDtQ«DR,F+OEOJ 

Ll YD,0,LFR+EOJ 



START WITh EXPONENT = '«f6« = (Q0:7) 
WAIT TILL 2ND Op IS AVAILABLE 
(nf'32S63) = 
BRANCH IF 2N6 Op IS rJON-WFGATlUL 
HOW EXPONENT = 'Cfe' (32 iilT) 
•C2» {16BITJ 

(DRj = POSITIVE FIXED POINT NUMBER 
BHAiiCH IF (OR0!7» = 
SHIFT RIGHT BY 1 

* 1 

* 1 
BRANCH IF (ORotS) = 

now exponent = *h7* or 'ct* 
Shift right by i 

* 1 

* 1 

* 1 

IYD8;63» = result FRACTION 
(YD1S7) = RESULT EXPONENT 
3LT G/L FLAG 



IF NORMALIZED* BRANCH 
BRANCH IF (0Ra:65) ALSO = 
1:5 NORHALlZATlON CYCLES 
CYno:65)=(uR8:63)=NORMALI2ED FRACTION 
cm 7) = ADJUSTED RESULT EXPONENT 
SET G/L FLAG 



FPP0S57 
FPPO358 
FPPO359 
FPP03fiO 
FPP0361 
FPP03e2 
FPP0363 

pppose** 

FPP0365 
FPP0366 
FPP0jj:,7 
FPP036,B 
FPP0369 
FPP0370 
FPP0371 
FPPO372 
FPP0373 
FPP037'* 
FPP0375 
FPP0376 
FPPO377 
FPP0378 
FPP0379 
FPP0380 
FPP0381 
FPP03a2 
FPP0Se3 
FpP036*t 
FPP038* 
FPP03S5 
FPPO386 
FPP03e7 
FPP03e8 
FPP0389 
FPP0390 
FPP0391 
FPP0391 



ors 



OEC 

OEP 



2lF 5968 
401 OOCD 



395 
396 
397 
398 
399 
t»00 



ORG 



•EC 



♦ COME HERE IF Fpp IS STRAPPED FqR 16 BIT PROCESSOR 

FLR16 LI Q,X42,EX4^RXUAXT 
B FLR.COK 



START WITH EXPONENT = »H2* = (Oo»7) 



FPP0393 
FPP0394 
Fpp0395 

FPP0396 
FPP0397 
FPPO398 



FLOATING POINT PROCESSOR MICROCODE 05-066ROOA13 



PAGE 11 



FIX REGISTER « FLOAT REGISTER 



402 
40S 
(f04 
H05 
406 
<t07 
408 
409 
410 
411 
412 
413 
414 
415 
416 
417 
416 
419 



^ 


Utt 




o 






o 






»o 






OS 


OOFO 






OF0 


09B EBOO 




OFl 


OIF 6000 




OF? 


24E 5A04 




OF? 


420 05F6 




0F4 


460 00C3 




OF*? 


400 IOCS 




0F& 


20E 5S04 




0F7 


420 00C8 




0F8 


660 00C8 




OF*? 


216 5104 




OFfr 


401 OOAA 




OFB 





ORG 



»F0« 



* COHE HERE IF FPP IS STRAPPED FOR 16 I3IT PROCESSOR 

♦ 



FXR16 



FXR16,A 



EQU 

L 

L 

SI 

BT 

aT 

BT 
SI 
RT 
BF 

RSI 

B 

END 



* 

DR«YS 

Q«DR«EX 

NULL.Q«X44»EX+F 

CE,FXR16,A,UCC+SETOR0 

G,FXR.OV 

DHSiFXR.OV 

Q,QtX40«EX+F 

CE»FUNOFLOU 

G«FUNOFLOW 



(DH) = Ff NU^^BER TO OE FiXEU 
(OlST) = EXP0NE»4TJ |Q0) = 



0«X02,Q,EX+F 
FXKll 



fUUfJCH IF EXP GREATER TMAf.: »'J8' 

BRANCH IF ExP IS LESS THotJ '40 • 
OK EQUAL TO •40» 
jQJ = l«2t3«4 
,+) = l,0,-l,-2 



FPP0400 
FPP0401 

FPP0«+l,3 
FPP0404 
FPP0t»05 
FPPOunfc 
FPP0407 
PPP040a 
FPP Oh (•'3 
FPP0410 
FPPOMli 
FPP0«*l2 
FPP0413 
FPP041* 
FPF0415 

Fppomb 

FPP0'U7 



-a 
w 
2: 

2 
■t>. 



FLOATING POINT PROCESSOR MICROCODE: 

FIX REGISTER & FLOAT REGISTER 
NO ERRORS 



05.06&H00A13 



PAGL 12 



ADD.DONE 


009B 


AE 


0075 


AEEBT 


009<t 


AELBE 


008D 


AENEBEi 


0069 


AER 


007* 


AGB 


0019 


AOVRFLOW 


002D 


ARESULT 


002B 


BRESULT 


0D2C 


CE 


0011 


CER 


0010 


CHKOR 


006F 


DE 


0051 


DER 


0050 


DIFFER 


0016 


DIVSTOP 


002A 


DOVRU^JD 


006C 


FCARRY 


00&2 


FLR 


GOCC 


FLR.COK 


OOCD 


FLRl 


OODl 


FLR16 


ooe:c 


FLR 2 


OOOB 


FLR5 


OOOF 


FLR* 


00L3 


funoflow 


00C8 


FXH 


OOAO 


FXR.OV 


00C3 


FXRl 


00A6 


FXRll 


OOAA 


FXR16 


OOFO 


FXRlfe.A 


0OF6 


FXR2 


OOBO 


FXR5 


OOBB 


FXR4 


OOBO 


FXR** 


OOBF 


FXR5 


ooci 


LOOME 


OOOE 


LE 


ooos 


LER 


ooot» 


LHE 


0010 


flOQNE 


0044 


ME 


0035 


HER 


003H 


MER.O 


004D 


HOVRFLOW 


004A 


nOVRUNO 


0049 


NEG 


0015 


NNORtt 


007D 


NUHOK 


0064 


EOllMD., 


QQ45 


8TD0NEI 


0027 



284 

270 
267 
236 

65 
257 
268 
273 



183 



80 
105 
189 
241 

HOO 
567 

376 
372 

367 

307 

304 
302 
416 

mo 

315 
326 
314 
350 

339 
59 



95 
152 



141 
194 
146 
61 
2«f2 
192 
202 
104 



221 
283 



308 iilM 415 
305 «*11 H12 



317 



217 



290 



FLOATING POIiMT PKoCESSOR MICROCODE 05-066ROOftl3 P^tiE 13 

nx REGISTER A FLOAT REGISTER 



/O 


STE 


0031 


o 
o 


STME 


0021 




STMEl 


002't 


N) 


UNOFLOW 


00Z9 




X02 


0002 




X0& 


0006 




XOB 


0008 




X**0 


ooio 




X«»2 


0012 




X4H 


00l«» 




XI* 6 


ooife 




XH8 


0018 




X7F 


OOIF 




2RESLT 


0028 



107 








65 


l^b 


165 


251 


m7 








310 








145 


166 


216 


306 


399 








4Q9 








364 








301 








136 


1C6 


234 


349 


60 


143 


247 


388 



II 

D 
288 



413 



368 



FLOATING POINT PROCFSSOH DRQM 05-067F01P00A13 



PAGE 



ppogs FPPrRom 



0001 



ASSEMBLED BY MICROCAL II (32-PlT) 



ono 



000 






000 


000 


0000 


001 


000 


0000 


002 


000 


0000 


003 


000 


0000 


00** 


000 


0000 


005 


000 


0000 


006 


000 


0000 


007 


000 


0000 


006 


000 


0000 


009 


000 


0000 


OOA 


000 


0000 


OOB 


000 


0000 


ooc 


000 


0000 


OOD 


000 


0000 


OOE 


000 


0000 


OOF 


000 


0000 


010 


000 


0000 


Oil 


000 


0000 


012 


000 


0000 


013 


000 


0000 


01«f 


000 


0000 


015 


000 


0000 


016 


000 


0000 


017 


000 


0000 


018 


000 


0000 


019 


000 


0000 


OlA 


000 


0000 


OIB 


000 


0000 


OIC 


000 


0000 


OlD 


000 


0000 



1 

2 
3 
H 
5 
6 
7 
8 
9 
10 
12 
13 
IH 
15 
16 
17 
18 
22 
26 
30 
31 
32 
33 
3'* 
3* 
3f 
3«f 
3H 
3'f 
3't 
3H 
3H 
3'* 
S"* 
3'f 
S** 
i** 
S"* 
3't 
S** 
3'* 
3f 
3'» 
3«» 
Z'* 
3H 
3«» 
3«* 
3'» 
Z'* 
Z'* 
3'* 
3H 



SCRAT 
FVERSION EQU 1 
NLSTC 
SOCHK 



FOl S FOR MODEL 8/16 WITH SPFP 



COPYRIGHT INTERDATA INC. NOVErBER 1976 

DHEHA HAHAJAN 

PARTS 19-188ROOFOO,19-188ROOF00.19-188ROOFOO DUHMY PART # 
THE DATA IS CONTAINED IN THE FOLLOWING IK (256Xif) ROM CHIPS 



IFZ FVERSION-1 

PARTS 19-188R0OFl7fl9-l86ROOF18 

ENDC 
ENDC 
ENOC 
ENDC 



DO 

DC 

DC 

DC 

DC 

DC 

DC 

DC 

DC 

DC 

DC 

DC 

DC 

DC 

DC 

DC 

DC 

DC 

DC 

DC 

DC 

DC 

DC 

DC 

DC 

DC 

DC 

DC 

DC 

DC 

DC 



UO 































































FPDOOOl 

FPD0002 

FPD0003 

FPDOOO* 

FPD0005 

FPD0006 

FPD0007 

FPD0008 

FPD0009 

FPOOOlO 

FPDOOll 

FPD0012 

FPD0013 

FPDOOm 

FPD0015 

FPD0016 

FPD0017 

FPD0021 

FP00025 

FPD0025 

FPD0026 

FPD0027 

FPD0028 

FPD0029 

FPb0029 

FPD0029 

FPD0029 

FPD0029 

FPD0029 

FPD0029 

FPD0029 

FPD0029 

FPD0029 

FPD0Q29 

FPD0029 

FPD0029 

FPD0029 

FPD0029 

FPD0029 

FPD0029 

FPD0029 

FP00029 

FP00029 

FPD0029 

FPD0029 

FPD0029 

FPD0029 

FPD0029 

FPD0029 

FP00029 

FP00029 

FP00029 

FPD0029 



FLOATING POINT PROCFSSOR DROW 05-0&7F01R00A13 



PAGE 



OlE 


000 


0000 


OIF 


000 


0000 


020 


000 


0000 


021 


000 


0000 


022 


000 


0000 


023 


000 


0000 


021* 


000 


0000 


025 


000 


0000 


026 


000 


0000 


027 


000 


0000 


028- 


000 


0006 


029 


000 


0012 


02A 


000 


0076 


02B 


000 


0076 


02C 


000 


0036 


02D 


000 


0052 


02E 


000 


00F2 


02F 


000 


OOEE 


030 






030 


000 


0000 


031 


000 


0000 


032 


CO 


www 


033 


000 


0000 


03<f 


000 


0000 


035 


000 


0000 


036 


000 


0000 


037 


000 


0000 



038 






038 


000 


0000 


039 


000 


0000 


Odf< 


000 


0000 


03B 


000 


0000 


03C 


000 


0000 


03D 


000 


0000 


03E 


000 


0000 


03F 


000 


0000 


OfO 






OfO 


000 


0000 


041 


000 


0000 


042 


000 


0000 


043 


OOG 


0000 


044 


000 


0000 


045 


000 


0000 


046 


000 


0000 


047 


000 


0000 


048 


000 


0000 


049 


000 


0000 


04A 


000 


0000 



34 
34 
34 
34 
34 
34 
34 
34 
34 
34 
35 
36 
37 
38 
39 
40 
44 
45 
46 
47 
48 
49 
49 
"9 
49 
49 
49 
49 
49 
57 
61 
65 
68 
69 
70 
70 
70 
70 
70 
70 
70 
70 
71 
72 
73 
74 
74 
74 
74 
74 
74 
74 
74 
74 
74 
74 



DC 





DC 





DC 





DC 





DC 





DC 





DC 





DC 





DC 





DC 





DC 


•06» 


DC 


♦ 121 


DC 


•76« 


DC 


•76» 


DC 


•'36 • 


DC 


•52» 


ELSF 




DC 


•F2» 


DC 


•EE» 


ENDC 




DO 


6 


DC 





DC 





DC 


u 


DC 





DC 





DC 





DC 





DC 





ENOC 




ENDC 




ENDC 




ELSE 




DO 


8 


DC 





DC 





DC 





DC 





DC 





DC 





DC 





DC 





ENDC 




DO 


32 


DC 





DC 





DC 





DC 





DC 





DC 





DC 





DC 





DC 





DC 





DC 






LER 28 

CER 29 

AER 2A 

SER 2B 

MER 2C 

DER 2D 

FXR 2E 

FLR 2F 



MODEL 8/16 
MODEL 8/16 



FPD0029 
FP00029 
FPD0029 
FPD0029 
FPD0029 
FPD0029 
FPD0029 
FPD0029 
FPD0D29 
FPD0029 
FPD0030 
FPD0031 
FPD0032 
FPD0033 
FPD0034 
FPD0035 
FP00039 
FPD0040 
FP00041 
FPD0042 
FPD0043 
FPD0044 
FPDD044 
FPD0044 
FPD0044 
FPD0044 
FP00044 
FP00044 
FPD0044 
FP00052 
FPD0056 
FPD0060 
FPD0063 
FPD0064 
FP00065 
FPD006S 
FP00065 
FPD0065 
FPD0065 
FP00065 
FPD0065 
FPD0065 
FP00066 
FP00067 
FPD0068 
FPD0069 
FP00069 
FPD0069 
FPD0069 
FPD0069 
FPD0069 
FP00069 
FPD0069 
FPD0069 
FP00069 
FP00069 



FLOATING POINT PROCESSOR DROM 05-067F01R00A13 PAGE 



0«tB 


000 0000 


O'tC 


000 0000 


OfD 


000 0000 


OfE 


000 0000 


OfF 


000 0000 


050 


000 0000 


051 


000 0000 


052 


000 0000 


053 


000 0000 


05«t 


000 0000 


055 


000 0000 


056 


000 0000 


057 


000 0000 


058 


000 0000 


059 


000 0000 


05A 


000 0000 


05B 


000 0000 


05C 


000 0000 


050 


000 0000 


05E 


000 0000 


05F 


000 0000 


060 


000 0032 


061 




061 


000 0000 


062 


000 0000 


063 


000 0000 


06*t 


000 0000 


065 


000 0000 


066 


000 0000 


067 


000 0000 


068 


000 0006 


069 


000 0012 


06A 


000 0076 


06B 


000 0076 


06C 


OOC 0036 


06D 


000 0052 


06E 


000 0000 


06F 


000 0000 


070 


000 0000 


071 


000 0022 


072 


000 OOIE 


073 




073 


000 0000 


07«l 


000 0000 


075 


000 0000 


076 


000 0000 


077 


000 0000 


078 




078 


000 0000 



FP00069 

7«t DC FPD0069 

7H DC FPD0069 

7»^ DC FPD0069 

71 DC FPD0069 

7<* DC FPD0069 

71 DC FPD0069 

71 DC FPD0069 

7*1 DC FPD0069 

7* DC FPD0069 

71 DC FPD0069 

71 DC FPD0069 

71 DC FPD0069 

71 DC FPD0069 

71 DC FPD0069 

7i DC FPD0069 

7tt DC FPD0069 

71 DC FP00069 

71 DC FPD0069 

71 DC FPD0069 

71 DC FPD0069 

71 DC FPD0070 
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